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. E. H. & Bailey, G. H. Failyer. 
. D. 8. Kelly, F. W. Cragin. 
. F. W. Cragin, O. C. Charlton. 
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I. D. Graham, J. D. Hewitt. 
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HONORARY MEMBERS, elected in 1897. 

Bev. JohDs D. Parker, post chaplain East OraDge, N. J. 

Arnold B. Johnson, United States Lighthouse Board Washington, D. C. 

W. A. Kellerman, Ph. D., Ohio State University Columbus, Ohio. 

Edw. L. Nichols, Ph. D., Cornell University Ithaca, N. Y, 

W. S. Franklin, Sc. D., Lehigh University South Bethlehem, Pa. 

S. W. Williston, Ph. D., University of Chicago, 1902 Chicago, 111. 

ASSOCIATE MEMBERS, elected in 1887. 

Mrs. Mary E. Mudge Manhattan. 

Mrs. Mary Savage Lawrence. 

LIFE MEMBERS. 
Dates printed in the following list signify date of election to membership in the Academy. 

E. H. S. Bailey, Ph. D., 1883, University of Kansas Lawrence. 

S. A. Baldwin, 1879 Wabaunsee. 

F. W. Cragin, M. S., 1880, Colorado College Colorado Springs. 

L. L. Dyche, M. S., 1881, University of Kansas Lawrence. 

E. C. Franklin, Ph. D., 1884, University of Kansas Lawrence. 

I. D. Graham, 1879 Topeka. 

Warren Knaus, M. S , 1884 McPherson. 

J. T. Loveweil, Ph. D., 1878 Topeka. 

F. O. Marvin, C. E., 1884, University of Kansas Lawrence. 

Peter Mc Vicar, D. D., 1868, Washburn College Topeka. 

J. R. Mead, 1879 Wichita. 

Ephraim Miller, Ph. D., 1873, University of Kansas Lawrence. 

E. A. Popenoe, A. M., 1872, Kansas Agricultural College, Manhattan. 

L. E. Sayre, Ph. M., 1885, University of Kansas Lawrence. 

B. B. Smyth, 1880, State Museum Topeka. 

F. H. Snow, Ph. D., 1868, University of Kansas Lawrence. 

A. H. Thompson, D. D. S., 1873 Topeka. 

D. M. Valentine, LL. D., 1878 Topeka^ 

M. L. Ward, D. D., 1880, Ottawa University Ottewa.. 

J. T. Willard, M. S., 1883, Kansas Agricultural College. . . Manhattan:. 
S. W. Williston, Ph. D., 1880, University of Chicago Chicago, IlL 

ACTIVE MEMBERS. 

Cxeo. I. Adams, Ph. D., 1897, U. S. Geological Survey Washington, D. C. 

Orr Adams, 1898 Telluride, Colo. 

L. D. Arnold, 1899, Salina Normal University Salina. 

Harvey W. Baker, 1902 Topeka. 

F. D. Barker, 1901, Ottowa University Ottawa. 

Elam Bartholomew, M. S., 1896 Stockton. 

Edward Bartow, Ph. D., 1897, University of Kansas Lawrence. 
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ACTIVE 1CEMBBR& 

Wm. C. Bauer, A. M., 1897, Baker Universi^ Baldwin. 

J. W. Beede, Ph. D., 1891, University of Indiana Bloomington, Ind. 

Edw. Bumgardner, M. D., 1896 Lawrence. 

F. W. BuBhong, B. S., 1896, Kansas City University Kansas City, Kan. 

Chas. S. Caldwell, 1895 Costa Ric». 
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H. J. Harnly, B. S., 1893, McPherson College McPherson. 
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W. E. Henderson, 1901, high school lola. 
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Ross Hopkins, 1898, Johns Hopkins University Baltimore, Md. 

Geo. W. Hoxie, M. D., 1902, University of Kansas Lawrence. 

Thos. M. Iden, 1897, State Normal School Emporia. 

F. B. Isely, 1902, high school Wichita. 

T. B. Jennings, United States Weather Bureau Topeka. 

John J. Jewett, 1902 Topeka. 

Carl Johns, 1900, Bethany College Lindsborg. 

A. W. Jones, B. S., 1894, Kansas Wesleyan University. . . Salina. 

Hugo Kahl, 1897, Carnegie Museum Pittsburg, Pa. 

W. H. Keller, 1898 Wetmore. 

E. B. Knerr, Sc. D., 1889, Midland College Atchison. 

D. E. Lantz, M. S., 1887, Kansas Agricultural College . . . Manhattan. 

Pierce Larkin, 1902, University of Oklahoma Norman, Okla. 
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Elmer P. Monahan, 1901, Baker University Baldwin. 

L. N. Morscher, 1900 Lawrence. 

J. H. Newby, 1899 Osage City. 

A. M. Nissen, A.M., 1888, public schools Wetmore. 

D. H. Otis, M. S., 1897, Kansas Agricultural College Manhattan. 

W. K. Palmer, M. E., 1897, consulting engineer Kansas City, Mo. 
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J. M. Price, jr., B. 8., 1900 Atchison. 
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E. H. Sellards, B. S., 1900, Yale University New Haven, Conn. 

C. H. Shattuck, 1899, Campbell University Holton. 

J. L. 8hearer, 1902, public schools Halstead. 

E. T. Shelley, M. D., 1892 Atchison. 

Alva J. Smith, 1893 Emporia. 

Eugene G. Smyth, 1901 Topeka. 

Chas. H. Sternberg, 1895 Lfawrence. 

Teresa Stevenson, 1901 Ottawa. 

R. 8. Sherwin, 1901, University of Oklahoma Norman, Okla. 

F. J. Titt, B. S., 1898, Kingfisher College Kingfisher, Okla. 

C. D. Weaver, M. D., 1902 McPherson. 

Geo. F. Weida, Ph. D., 1897, Kansas Agricultural College, Manhattan. 

J. E. Welin, 1899, Bethany College Lindsborg. 

J. M. Westgate, 1900, University of Chicago Chicago, 111. 

E. M. Williams, 1901 Wichita. 

H. I. Woods, M. 8., 1902, Washburn College Topeka. 

L. C. Wooster, 1897, State Normal School Emporia. 

J. A. Yatee, Ph. D., 1898, Ottawa University Ottawa. 
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Historical Sketch of the Academy. 



npHE organization of a Kansas association of scientific men at an 
■^ early date was due to the efforts of Rev. Johns D. Parker and 
Prof. B. F. Mudge, who, in July, 1868, issued a call signed by seven- 
teen men for a meeting of all persons in the state interested in natural 
sciences to meet in Topeka. 

The first meeting was held in September of that year, in Lincoln 
College (now Washburn), and the Kansas Natural History Society 
-was organized and officers elected. The object, as stated in the orig- 
inal draft of the constitution, "shall be to increase and diffuse a 
knowledge of the natural sciences, particularly in relation to the state 
of Kansas." At the fourth annual meeting, held in Leavenworth in 
1871, the name was changed to the Kansas Academy of Science. In 
1873 the Academy became a coordinate department of the^tate Board 
of Agriculture by the terms of the following act of the legislature : 

" The Academy of Science shall be a coordinate department of the 
State Board of Agriculture, with their office in the agricultural rooms, 
where they shall place and keep for public inspection the geological, 
botanical and other specimens, the same to be ymder the direction 
and control of the officers of the said Academy of Science. An an- 
nual report of the transactions of said Academy of Science shall be 
made on or before the 15th day of November of each year to the State 
Board of Agriculture, for publication in the annual transactions of 
said board." 

The Academy has increased in membership from the original small 
body of scientists to over 120. It has held thirty-five annual meet- 
ings, of which seventeen have been held in Topeka, five in Lawrence, 
three in Manhattan, two in Leavenworth, two in Emporia, and one 
each in Atchison, Baldwin, lola, McPherson, Ottawa, Wichita. 

Eighteen volumes of the Transactions have been published, vary- 
ing in size from a few pages in the early numbers to 350 pages 
in the later volumes. These publications contain many papers of 
recognized scientific value. The exchange list includes over 500 
names of societies and libraries. 

The Academy has recently moved into new quarters, including an 
office and library room, and a large tile-floor museum for the economic 
collections of the state. The excellent Goss ornithological collection 
and the natural history collections are now placed in separate rooms 
prepared especially for them. 



CONSTITUTION, 



CoEStltutiOE of the Academy* 



Section 1, This association eball be called the Kansas Academy of 
Science. 

Sec. 2. The objects of this Academy shall be to increase and dif- 
fuse knowledge in the various departments of science. 

Sec. 3, Members of this Academy shall consist of two classes^ 
active and honorary (includLng aseociate,) Aciive m embers may be 
annual or life memberSn Annual niemher^ may be elected at any 
meeting of the Academy, and shall sign the constitntion and pay a fee 
of one dollar and annual duos of one dollar: but the secretary and 
treasurer shall be exempt from the payment of dues during the years 
of their service. Any person who shall at one time contribute twenty 
doUara to the funds of this Academy may be elected a life meniher of 
the Academy, free of asseBsment, Any member who has paid dues to 
the Academy for ten consecutive years, or who has been legally ex- 
empt during any portion of that time, may be elected a Ufe member 
on the payment of ten dollars. Any member who has been a member 
of this Academy in good standing for twenty years may be elected a 
life member without payment of further fees or dues- Honorary 
members may be elected on account of special prominence in science, 
on the WTitten recommendation of two members of the Academy* In 
any case^ a two- thirds vote of members present shall elect to member- 
skip. Applications for inember3hix> in any of the foregoing classes 
©hall be referred to a committee on applications for membership, who 
shall consider such application and report to the Academy before the 
election. 

Sec, 4, The officers of this Academy shall be chosen by ballot at 
the annual meeting, and shall consist of a president, two vice-presi- 
dents, a secretary, and a treasurer, who shall perform the duties usu- 
ally pertaining to their respective offices. The president, secretary 
and treasurer shall constitute an eKecutive committee. The secretary 
shall have charge of all the books, collections and material properly 
belonging to the Academy. 

Sec, »5. Unless otherwise directed by the Academy, the annual 
meeting shall be held at such time and place as the executive com- 
mittee shall designate. Other meetings may be called at the discre- 
tion of the executive committee. 

Sec* 6. This constitution may be altered or amended at any annual 
meeting, by a vote of three-fourths of attending members of at least 
one year's standing. No question of amendnient shall be decided on 
the day of its presentation. 
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By-laws of the Academy. 

I. The first hour, or such part thereof as shall be neoessary, in 
each session, shall be set aside for the transaction of the hnsinesB of 
the Academy. The following order of business shall be ofaeerved, as 
far as practicable : 

1. Opening. 

2. Reports of officers. 

3. Reports of standing committees. 

4. Appointment of special committees. • 

5. Unfinished business. 

6. New business. 

7. Reports of special committees. 

8. Election of officers. 

9. Election of members. 

10. Program. 

11. Adjournment. 

II. The president shall deliver a public address on the evening of 
one of the days of the meeting, a^ the expiration of his term of office. 

III. No meeting of this Academy shall be held without a notice of 
the same having been published in the papers of the state at least 
thirty days previous. 

IV. No bill against the Academy shall be paid by the treasurer 
without an order signed by the president and secretary. 

V. Members who shall allow their dues to remain unpaid for two 
years, having been annually notified of their arrearage by the treas- 
urer, shall have their names stricken from the roll. 

VI. The secretary shall have charge of the distribution, sale and 
exchange of the published Transactions of the Academy, under such 
restrictions as may be imposed by the executive committee. 

VII. Eight members shall constitute a quorum for the transaction 
of business. 

VIII. The time allotted to the presentation of a single paper shall 
not exceed fifteen minutes. 

IX. No paper shall be entitled to a place on the program unless 
the manuscript, or an abstract of the same, shall have been previously 
delivered to the secretary. 



MINUTES. 



Thirty-fourth Annual Meeting, Kansas Academy of Science, 
December 30 and 31, 1901, and January 1, 1902. 

loLA, Kan;, December 30, 1901. 
T^HE Kansas A cade my of Science assembled in thirty -fourth an- 
^ nual meeting, at lolat in the high-school auditorium, and was 
called to order at 1:B0 o'clock P, M., by the president, Ephraim Miller, 

The minutes of the adjourned aeasion of January 25, 1901, held in 
Representative hall, Topeka, were read by the secretary and declared 
approved. 

The following members were present at the opening sesBion : Ed- 

I ward Bartow, F, F, Crevecci3ur, L. L- Dyehe, Warren Knau8, D/E* 

IXiantz, J. T. Love well, D. F. McFarland, J. R. Mead, Grace Meeker, 

Ephraim Miller, L. N. Morscber, L, E. Sayre, A. J. Smith, B, B* 

Smyth, M. L. Ward, J. T. WiUard. 

The president appointed the following conimittees: 

Qn program : D. E. Lantz, Warren Knaus, and B. B. Smyth. 

On meraberebip: L, E* Sayre, J. T. Willard, and J. R. Mead. 

Baxter McClain, Esq., of the city of lola, welcomed the Academy 
to the city in a short address, and President Miller responded infor- 
mally for the Academy. 

The committee on membership recommended the following persons 
for membership in the Academy: Elmer P. Monahan. Baldwin; F* 
D. Barker, Ottawa; Miss Teresa Stevenson, Ottawa; A, O. Garrett, 
Fort Scott; Willis E. Henderson, lola; Samuel L. Sargent, Wichita; 
Leon W. Hart man, Manhattan, Also, for reinstatement : Geo* H, 
Failyi-Tj Manhattan; Ohas. H. Sternberg, Lawrence, 

On motion, the secretary was instructed to cast the ballot of the 
Academy for these persons, and they were duly declared elected 
memliers. 

The committee on program reported, and the reading of papers 
iras then taken up. 

1. Wild animals I have known in Sedgwick county, by J. R. Mead. 

2. The black squirrel in Kansas, by Elmer P* Monahan. 

3. Notes on the trees, shrubs and vines in the southern part of the 
Cherokee Nation, by Chas. N* Gould, (Read by the secretary,) 

4 The material ve7*su3 the immaterial in medicine, by L, E. Sayre* 

After announcements by President Miller, the Academy adjourned, 

to meet at nine a. m*, December 31. 
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Tuesday Morning, December 31, 1901. 

The Academy was called to order at 9:30 o'clock. 

Minutes of the Monday evening session were read and approved. 

President Miller appointed the following additional committees : 

On nominations : J. T. Lovewell, Edw. Bartow, and A. J. Smith. 

On necrology : Warren Enaus and B. B. Smyth. 

On resolutions : M. L. Ward, L. L. Dyche, and J. R. Mead. 

On place of meeting : J. T. Willard, G. H. Failyer, and Edw. Bartow. 

Notice of an additional amendment to the constitution was given 
by Warren Knaus. The word "librarian" was to be stricken out of 
section 3. 

The reading of papers was then continued : 

5. Additions to the list of Kansas Coleoptera for 1901, by Waixen 
Knaus. 

6. Collecting Coleoptera in Utah and W^yoming, by Warren Knaus. 

7. Additions to the list of the Hemipterous fauna of Kansas, by 
F. F. Crevecour. 

8. Remarks on habits of Cynomys ludovicianus, by D. E. Lantz. 

9. On the still used for the purpose of obtaining distilled water 
for the University of Kansas, with some tests on the quality of the 
product, by E. H. S. Bailey. ( Read by Edw. Bartow, in the absence 
of the author.) 

10. Gold in Kansas shales, by J. T. Lovewell. 

11. The nutritive value of buffalo-grass, by J. T. Willard. 

12. On the use of a solution of alum as a standard acid in aci- 
dimetry, by H. P. Cady. ( Read by title.) 

13. Reactions between basic and acid amides in liquid ammonia, 
by E. C. Franklin and O. F. Stafford. ( Read by title.) 

14. Some pure sandstone waters, by E. H. S. Bailey. (Read by 
D. F. McFarland, in the absence of the author.) 

On motion, the Academy adjourned, to meet at four p. M. 

Tuesday Afternoon, December 31, 1901. 

At 1: 15 o'clock, through the courtesy of the Tola Commercial Club, 
the members of the Academy enjoyed a trip to Gas City, Lanyonville, 
and La Harpe, on the new electric railway. Upon their return to 
Tola they were shown through the water-works and the large smelter 
of the Lanyon Zinc Company. Two trips were also conducted to the 
lola Cement Works near the city. 

The Academy was called to order at 4:30 o'clock. 

The committee on membership recommended the following persons 
for active membership: Jesse B. Norton, Manhattan; Herbert P. 
Roberts, Manhattan ; R. S. Sherwin, Norman, Okla. The committee 
also recommended for life membership the following persons, after 
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they comply with the conditiaiis prescribed by the constitution ; Geo. 
H. Fflilyer, Manhattan; L» L. Dyche, Lawrence; J. T, Willard.lllan- 
battan ; D, E. Lantz, Manhattan, 

On motion, all the persona named were duly elected. 
The reading of papers was then resumed : 

15, Progress and possibilities of cereal- breeding for Kansae, by 
H, F. Roberts. (Read by title.) 

A physical examination of gypsum cement wall plasters, by 
Grimsley. (Read by title.) 

On the eastern extension of the Kansaa-Oklahoma Red>beds, 
by a N.Gould. (Read by title.) 

18. On a new plesiosaur, by 8. W. Williston. (Read by title,) 

19, The Ottawa gas- wells, by J. A. Yates, ( Read by title, the 
author giving a brief abstract.) 

2tX The Comanche Cretaceous in Oklahoma, by C, N, Gould, 
(Read by title.) 

21. Notes on the theories of gypsum depositBt by R. 8, Sberwin* 
(Read by the secretary.) 

22. On the disappearance of ponda and streams in central Kansas, 
by S. G. Mead. (Read by the secretary.) 

23* On certain methods of the geometrj* of position, by Arnold 
Emch, (Read by title.) 

24. The value of digestive ferments and their allies in medicine, 
by L. E. Sayre, 

25. Further notes on the medicinal plants of Kansas, including 
economic values, by L. E. Say re, (Read by title.) 

The committee on place of next meeting reported, favoring Man* 
hattan as the place for the next meeting. 

On motion of E, B. Smyth, Tojieka was substituted for Manhattan 
in the report, and the report, as amended, was adopted, , 

The reading of papers was resumed: 

2K, Origin of the names of Kansas streams, by J. R. Mead. 

27* Some peculiar psychic phenomena, by H, J. Harnly, ( Read 
by title,) 

2H, Tabulated list of the medicinal phmts of Kansas, with theij re- 
puted therapeutic properties, by B. B. Smyth. ( Read by title, with 
an oral abstract.) 

29. Mica mining in Maine, byW. N. Logan. (Read by title,) 

30. Notes on Kfinsas Hemiptera, by *Iesse B. Norton, (Read by 
title,) 

31* A list of the Kansas Hemiptera, by E* A. Popenoe, (Read by 
title.) 

32. The flora of a Phragmites bog in Kansas, by Jesse B, Norton. 
(Read by title) 

I 
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33. Modern necessities in the teaching of elementary botany, by 
H. L. Roberts. ( Read by title. ) 

34. Some Kansas Lygfieidse, by Jesse B. Norton. (Read by title.) 

35. The relation between specific gravity and nitrogen content in 
the com kernel, by J. T. Willard. 

The committee on membership reported, recommending, for active 
membership, Edward M. Williams, Wichita ; and for life member- 
ship, Erasmus Haworth, Lawrence ; E. H. S. Bailey, Lawrence. 

On motion, these men were elected, the secretary casting the ballot 
of the Academy. 

On motion, the Academy adjourned, to meet at 7:30 p. m. 

Tuesday Evening, December 31, 1901. 

The Academy was called to order by past Pres. Geo. H. Failyer. 

President Miller delivered the annual address, choosing for his sub- 
ject, "The Growth of Science during the Nineteenth C5entury." At 
the close of the address, President Miller resumed the chair. 

The following papers were then read : 

36. A list of birds observed in Sedgwick county, by R. Matthews. 
(Read by title). 

37. A pre-glacial gap on CJolby creek, Shawnee county, by B. B. 
Smyth. 

38. The economic geology of Tola and vicinity, by G. P. Grimsley. 

39. The physiographic divisions of Kansas, by Geo. I. Adams. 
(The secretary, in the absence of the author, read an outline of the 
paper and distributed the outline, with maps, to all present.) 

40. The Permian beds of the Big Wichita valley of Texas, by Chas. 
A. Sternberg. 

On motion of Professor Sayre, the secretary was instructed to com- 
municate to Geo. I. Adams the thanks of the Academy for his paper 
and outlines. 

The committee on membership recommended, for active member- 
ship, Eugene G. Smyth, of Topeka, and for life membership, M. L. 
Ward, of Ottawa. On motion, they were duly elected. 

The committee on necrology reported the death during the past 
year of Geo. H. Curtis, of McPherson, an active member, and Dr. 
George T. Fairchild, of Berea, Ky., an honorary member. 

On motion, it was ordered that a memorial of Col. N. S. Goss be 
published in the next volume of the transactions. 

The committee on resolutions reported the following, which was 
adopted : 

Resolved, That the thanks of the Kansas Academy of Science are 
rendered to the Commercial Club of Tola, for courtesies tendered in 
exhibiting the wonderful industries of the city ; to the school board 
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of Ida, for the use of the high-school building for our meetings; and 
for the hearty hospitality extended by the citizens in genersu. We 
have enjoyed our visit. Long may lola prosper. May her gas- wells 
never fail. 

The treasurer reported a balance of $89.73 on hand at the begin- 
ning of this meeting. Report referred to the executive committee. 

The secretary made a verbal report. 

The report of the curator and librarian was read, and placed on file. 

The committee on legislation was asked for a report. The secre- 
tary, being the only member present, gave an account of the efforts of 
the committee to secure legislation desired by the Academy, as ex- 
pressed in the resolution passed at the last annual meeting. A dis- 
cussion followed relative to the proper expenditure of our appropriation. 

On motion of Professor Failyer, the executive committee was 
directed! to confer with the Executive Council of the state to determine 
the relation of the Academy to the curatorship of the Goss ornitho- 
logical collection, as a basis for action, and to report at the next 
aimual meeting of the Academy. 

The committee on nominations reported, recommending the follow- 
ing for officers for the ensuing year: 

President, J. T. Willard, Manhattan. 

First Vice-president, Edward Bartow, Lawrence. 

Second Vice-president, J. A. Yates, Ottawa. 

Secretary, G. P. Grimsley, Topeka. 

Treasurer, E. C. Franklin, Lawrence. 

On motion, the secretary was instructed to cast the ballot of the 
Academy in favor of these persons, and they were duly elected. 

Moved by Prof. G. H. Failyer, that, in view of the wide-spread dis- 
cussion concerning the presence or absence of gold in the western 
Kansas shales, the Academy appoint a committee of three to investi- 
gate the subject, and to report to the Academy at the next meeting. 
The motion carried. The president, appointed, as such committee, 
Geo. H. Failyer, J. T. Lovewell, and M. L. Ward. 

The minutes o£ the meetings of the day were then read by the sec- 
retary, and approved. 

On motion, the Academy adjourned sine die. 

D. E. Lantz, Secretary, 
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Thirty-fifth Annual Meeting, Kansas Academy of Science, 
December 31, 1902, and January 1 and 2, 1903. 

ToPEKA, Kan., December 31, 1902. 
^l^HE Kansfts Academy of Science met for the thirty-fifth annual 
•^ meeting at Topeka. The sessions were held in the new mtiseum 
room of the Academy, in the state- house. 

The Academy was called to order by President Willard at 7:30 
p. M., December 31, 1902. 

The following members were present at the opening session : E. 
H. S. Bailey. Edw. Bartow. Exiw. Bumgardner, F. W. Bushong, J. C. 
Cooper, L. L. Dyche, G. P. Grimsley, A. W. Jones, D. E. Lantz, J. 
T. Lovewell, J. R. Mead, L. E. Sayre, B. B. Smyth, E. G. Smyth, L. 
H. Shattuck, A, J. Smith, C. H. Sternberg, J. T. Willard, L. C. 
Wooster, and J. A. Yates. 

The secretary's report was read and accepted. It was as follows : 

SKCRKTABY*8 REPORT. 

The secretary aoDouncefi with pleasure that the Executive Council of the 
State-house has assigrned permaDent quarters to the Academy. These oonaist of 
a tile>floor museum room sixty-five by thirty feet, an office-room adjoinlDg, in 
which the library is located. These rooms have been newly frescoed and painted, 
and cases have been provided for the library and collections. 

A Devolution of the Academy was adopted December 29. 1900, which urged 
**at as early a period as possible, the eetablishment acd maintenance by the 
Academy of ao economic museum of the industrial products of the state for 
popular icstrucuon,** . . . and held that **the ooUectioc for the museum of 
specimens other than those having a distinct industrtai value should be for the 
preoent discouraged.** 

In accordacc^e with this resolution, the M^cretary has installed in the new 
musi^um collect iocs repreisenting the minerai industries of Kansas. This has 
been made as cv^mple:e as possible in the short lime sico^ the mu^um room was 
aasdgned lo the Academy. This wijl t>e icoresk^ durix^g the cv^aiing year, and 
piv^misaK: have been made by a number of our miciiig oompaciets to place fine 
an^i i^prwi^ctatiTe exhibits ic our rxxxm. 

The binis ard anioiak formerly stoned in this r\v«n haT^eheei: p.»c«d« by order 
of the executive council, in the east wing of the buijdictg. ic a rx«i adjotniiur 
the Gv>» oroithv^kigicaL cv-^Ijectioi:. all under the care of B, K Se:;yih, 

Lirrast.— The Academy libiary is a va^uabie refeiecx^e ijbjaiy f^r i^estatow 
and piv**biy lepretsectJ? oce of our bepl «^ectific :ibcmr»«K We have ^>ci ^^ur ejt- 
cliac^ge uist a rursber of ax^iie* aijd ixsiiTiouais tv> whoe: we ««Kr!d o^xir Trans^c- 
tioDS aixi reoefive i>oihitjr ir retun;. and tii»v ivw wiih sccietae* wi:>A p4:Klish 
iottHMus and pffvirtSL Fiwa: jooie of ^>ar ext*ha:^p(i$ iiw«» ?eyvw*s cvvae i^«y ir- 

U 
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regularly. Letters will be eent to these societies, aBd» unless satisfaclory arrange* 
meets can be madsi they will be dropped from our exchange list. 

LiEf^ifiLATiON. — Our Academy is a coordinate braoch of the State Board of 
Agriculture, with which i 1 am gtad to state, we are on the beet of terms at the 
present time. I believe the time has come, however, for ut to become a separate 
department in the statCi and I hope the Acadtmy will try and secure a law to 
this end* I would suggest that one of the duties of the Academy under this 
new taw be the publication of ao annual bulletin on our mineral resources, which 
would make the Academy one of the practical state departments as well as purely 
ecientidc. We would Bacrifice nothing and gain much valuable support, 

Mkmbkkship* — By-law V of our conBtitution states that *' Members who 

shall allow their dues to remain unpaid for two yearsi having been annually noti- 

fi^ of their arrearage by the treasurer, shall have their names stricken from the 

foUa," With the consent of the treasurer, I have sent out notices of the amount 

of dii£€ unpaid to the members, and returns are coming in; but some of the 

people seem to be loat, as the letteri are returned uncalled for. Some of the 

namea od our rolls as members have never qualitied. It does not seem juet 

that tboB6 who have not qualiSed and who are behind in dues several >ears 

should have the same benefits of receiving the Transactions as thoBa who pay 

Bach yean The trouble^ in part, has been the failure to notify these persons of 

their indebtedness. 

I Policy.— The secretary is endeavoriDg to place the Academy on a business 

IbBoisi and to run the office on that plan* As rapidly as possible the property of 

the Academy is being arranged in a systematic way in the rooms and is being 

classified. Property which has accumulated and is of no direct value to tb# 

L Acadi&my is being thrown out. Efforts are being made to keep the exchanges in 

leomplete files, and missing numbers will be obtained as rapidly as po^ible. An 

I effort will be made to secure a complete list of the science teachers and others in- 

^tercsted in science work. If we are going to make this institution a success, 

every member must do his or her part, aid in securing new members, keep up 

their dues, and say good words for the Academy. Now is the time for this work, 

and let each and every one do bis part. G, P* Ghimslev, Srart'tar^t 

On motion of Professor Say re, the recofiimendation in report of the 
eeoretary referring to legislation was referred to a commit tee. The 
president appointed F. 0, Marvin, G. P. Grimsley, A, W, Jonee and 
E* A* Popenoe iir metDbers of this committee, 

Moved and voted that a special committee be appointed to coiiBider 
the senretary^s report, excejit the-8ectioii on legislation, already pro- 
vided for. The committee whb appointed, eb follows: L, E, Sayre, 
D. E, Lantz. and J. T. Love well, ' 

In the absence of Treaaurer Franklin^ Prof. E, H, S, Bailey was 
appointed acting treasurer. 

Prof. L. E, Hay re was appointed as a committee on press reports. 

The following committees were also appointed ; 

On program : G, P. Grimsley, F. W. Biisbong, and A, J. Smith, 

On memVierebip ; Warren KnauB, E. H. 8, Bailey, and J* A* Yatea. 

On necrology : D. E. Lantz and B, B, Smytlu 

On nominations: L, E. Sayre, E, A* Popenoe, and J. R. Mead. 

On reeolutions: L. L. Dyche and J. T. LovewelL ^ 
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The special committee on the investigation of the preeence of gold 
in Kansas shales, in the absence of the chairman, 6. H. Failyer, made 
only a partial report. 

The committee on the relation of the Goss collection caiatoiship 
to the Academy reported, through Professor Willaid, that the at- 
tomey-general seemed to recognize the power of the Execative Conn- 
cil of the state to appoint the curator, and they had already done this. 

The following papers were then read : 

1. Notes on the food habits of California sea-lions, by L. L. Dyche. 

2. Loss of teeth as a disqualification for military service, by Edw. 
Bumgardner. 

The committee on meml)er8hip recommended the following eigh- 
teen persons for nc^w members of the Academy : Harvey W. Baker, 
Topoka; Dr. Clarence L. Cole, Topeka; F. B. Dains, Topeka; John 
J. Jewett, Topekn ; Pros. Norman Plass, Topeka ; S. F. Poole, Wich- 
ita ; C. L. Pribble, Topeka ; J. L. Shearer, Halstead. Also the follow- 
ing, who were not present at the meeting : Dr. G. W. Hoxie, Lawrence : 
W. F. Hoy t, Salina ; Elmer V. McCollum, Lawrence ; Dr. J. M. Mc- 
Wharf, Ottawa; Dr. H. M. Moses, Salina; W. H. Olin, Ames, Iowa; 
W. H. Rice, Richmond; Miss Lumina C. Riddle, Columbus, Ohio; 
Arthur Ringer, Effingham ; J. H. Schaffner, Columbus, Ohio. These 
persons were then elected membiTS. 

On motion, the Academy adjourned, to meet at nine A. M., January 

1, v.m. 

Thursday Morning, January 1, 1903. 

The Academy met in the museum room, and was called to order by 
President Willard. 

The minutes of the preceding meeting were read and approved. 

Committee on program recommended a st'lection of titles from the 
ilifferent groups on the printed program. 

Moved and voted that a committee of three be appointed to deter- 
mine the place for next meeting. The president appointed Warren 
KnauB, Edward Bartow, and J. A. Yates. 

It was voted that the papers of memln^rs not in attendance be read 
at the i)ption of the president, if there was time and suitable opportu- 
nity. 

The reailing of pajwrs was then continued : 

•^ Additions to the list of Kansas Coleoptera for liH)l-'02, by War- 
ren Knaus. 

4. On the alkyl sulphates, by F. W. Bushong. 

r>. Further ni>tos on loco weed, by L. E. Sayre. 

t). A stuily of ilietaries in Lawrence, Kan., by E. H. S. Bailey. 
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7, The flom of Kansas, by B. B. Hrayth and J. H. Hchaffner, ( Aa 
outline of the paper was given by B. B. Smyth,) 

8, A provisional list of the Urediaeie of Bourbon county, Kansas, 
by A* O. Garrett. ( In the absence of the author, this paper was read 
by title.) 

9, Experiences with early roan in America, by Chas. H. Sternberg. 
An auditing committee was appointed, consiating of Edw. Bartow 

and C, H. Sternberg. 

The Academy then adjourned, to meet at two p. m. 

Thursday Aftekntok, January 1, 1903. 

The Academy met in the uaual place, with President Willard in 
the chair. 

Prof. E. H. S. Bailey » aa acting treasurer, reported a balance in the 
treasury of $117.43, without including the dues paid at the present 
meeting. The report m^as referred to the auditing committee. 

It was moved and voted that a sum not to exceed fifty dollars be 
allowed by the Academy for illustrations for the next volume of the 
Transactions. 

A report on the proper acceptance by the Academy of the Qnintard 
conehological collection was made through Prof. D. E. Lantz. It 
was voted that a written report be filed for record. The report was 
as follows : 

The minutes of the proceedinga of the meeting of the Academy held at To- 
peka December 29, 1900, eho^ that evd aDooUDcemetit was then made to the effect 
that the Quiotard collection had come mto the custody of the c orators of the 
Academy, to be ex:hiblt€d la the state muaeutQf after which tbta committee waa 
appoiated. This aaDOuacemeot wae made by the tbea acting curator, B. B. 
Smyth, who aow explaias that the collectioD in held by him under a receipt aa 
follow B : 

"BiLv-BH Lark, May 31, 1900. 

** This Is a receipt for the Quiatard conehological collection of ahelle, donated 
by the heirs of J. H. Quiutard to the state of Kausas, to be arranged and dis- 
played aod properly cared for in the mustjum at the Htate-house^ in Topeka, on 
coadition that it be added to or subtracted from on penalty of forfeiture aiid of be- 
ing reclaimed by the legal heira of J* B. Quintard. ( Signed} B. B. Smyth.** 

Mr. Smytb also explains that he wae io error in the sketch of Mr* Quintard 
in our last Tplume of Tranaacttona^ in say log that the heire had given the collec- 
tion to the Academy* 

Your committee, therefore, state that the collection hae not been tendered 
to the Academy, that it is not aow in the custody of the Academy, and there is, 
therefore, nothing for this ooinmittee to accept. D. E. Lantz, Chairman* 

E. A. POPEWOK* 
B. B* Smyth, 

The report was accepU^d and the committee discharged. 
It was moved and voted that a copy of the report be sent the Quin- 
tard heirs* 

—2 
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The committee on membership recommended the follo¥mig per- 
sons for membership, and it was so voted : Miss Edith A. Mclntyre, 
Manhattan ; H. I. Woods, Topeka ; F. B. Isely, Wichita ; Pierce Lar- 
kin (not present), Norman, Okla. 

The committee further recommended, and the Academy elected, 
the following persons as life members, when they complied with the 
conditions of the constitution : F. O. Marvin, Lawrence ; L. E. Sayre, 
Lawrence ; Warren Enaus, McPherson. 

Prof. S. W. Williston, of the University of Chicago, was elected an 
honorary member of the Academy. 

The committee presented memorials on Dr. Geo. T. Fairchild, Col. 
N. S. Goss, and Davis A. Boyles. 

Moved and voted that the report be accepted, and the memorials be 
published. 

Committee on secretary's report, through Prof. L. E. Sayre, moved 
the report be adopted and the same be spread upon the minutes, and 
it was so voted. 

The committee on portion of secj-etary's report referring to legisla- 
tion reported as follows : 

1. That in the opinion of the committee it is inadvisable at the present time 
to ask for any change in the relation of the Kansas Academy of Sdeoce to the 
state. 

2. That if legal steps, such as a legislative act or action of the Ezecative 
Council of the state are found to be needed to place the Gross ornithological col- 
lections under the control of the Academy of Science, the executive committee 
of the Academy be instructed to take such steps at once. 

The report was adopted. 

The reading of papers was then resumed : 

10. On the action of tlie acid reagents on the substituted ureas, by 
F. B. Dains. 

11. Gold in Kansas, by J. T. Lovewell. 

12. The eleven and one-half inch equatorial of the Washburn Col- 
lege observatory, by H. 1. Woods. 

The oomniitteo on noiuinations recommended the following officers 
for the year : 

Pn^sident, •!. C. C\H>por, Topeka. 

Vioe-pn^sidenti^, Kdward Rartow, Lawrence: J. A. Yates, Ottawa. 

Treasun^r, Alva .1. Smith, Kmjx^ria. 

StH^n^tary, (^ 1\ (^rimsloy, Tojn^ka. 

It was voted that the pri^aiilont o^ist the vote of the Academy for 
thojio i>flioors, ami the vote was cj\st. 

The AiMuloiuy then adjourntnl, to moot at eight p, m. 
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V Thursday Ev^kning, January 1, 1903. 

The meeting was called to order in the Academy rooms by Vice- 
president Edw. Bartow. 

President Willard then delivered hia presidential addrese on the 
subject "The Limitatioaa and Mission of Science/* 

At the close of the address the reading of papers was continued r 

1 3. Statistics relating to Kansas birds, by D. E, Lantai, 

14. The extent and thickness of the Oklahoma gypsum, by C, N_ 
Gould. 

15. Deterinination of oaks by chemical aualysiB of the aah^ by E^ 
B. Knerr. 

16. The Coleoptera of Kanaas — the families Cicindelidae, Scydmie- 
nidse, and Pselaphidtt^* by Warren Knaus. 

17. Examination of some Kansas petroleum, by Edw. Bartow and 
E. V, McCollum. (Read by Edw. Bartow.) 

The Academy, on motioOy adjourned at ten F. M., to meet Friday 
morning at 8:30* 

Feiday Morning, Janaary 2, 1903. 

The Academy met in the museum room, with President Willard in 
the chair* 

The minutes of the preceding meetings were read and approved* 

It was voted that all papers for publication should be placed in the 
hands of the secretary by the middle of the next week, and those pa- 
pers not go placed be left over until the next volume. 

Committee on place of next meeting reported in favor of Manhat- 
tan or Salina as the place. 

Moved the report be received, and Manhattan be the place of 
meeting. An amendment to substitute Saliua was lost, and the 
original motion was carried. 

Committee on reBolutions had no report to present. 

W. A. Harshbarger, Topeka, and H, T, Martin, Lawrence (not 

present)^ were elected members of the Academy. This made twenty- 

'^ four new members elected. In all, there were thirty-eight new and 

old membera present at the meetings^ and, in addition, a number of 

visitors. 

It was voted that J. R. Mead be made a committee of one to ooU 
lect photographs of members of the Academy, for preservation at the 

I office of the Academy. 
It was moved and voted that a committee be appointed to draft 
suitable reeolutione to show a recognition of the kindness of the 
I Executive Council of the state in assigning the Academy new quarters > 
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It was voted that a! limited amoant of money be expended for com- 
pleting the files of serial publications in the library. 
The reading of papers was then resumed : 

18. Further studies in the Dakota and Mentor beds, by A. W. 
Jones. 

19. Coleoptera of the Sacramento mountains of New Mexico, by 
Warren Knaus. 

20. Crystalline liquids, by Fred S. Porter. (Abstract read by 
Edw. Bartow.) " 

21. Physical tests applied to gypsum wall plasters, by G. P. Grims- 
ley. 

22. A new condenser for preparing distilled water in large qoan- 
titles, by J. T. Willard. 

23. Food habits of the common garden mole, by L. L. Dyche. 
Dr. F. H. Snow presented abstracts of his papers : 

24. Some notes on the birds of Kansas. 

25. The insects of Hamilton and Morton counties. 

26. A collecting trip to central Arizona. 

The following papers were then read by title : 

27. A new species of fish, by F. F. Crevecceur. 

28. Exotic CoccidsB, by S. J. Hunter. 

29. Artificial parthenogenesis induced by solutions concentrated 
by evaporation, by S. J. Hunter. 

30. Analysis of some Oklahoma salt and gypsum waters, by R. S. 
Sherwin. 

31. Ionic velocities in liquid ammonia solutions, by E. O. Frank- 
lin and H. P. Cady. 

32. Hydrofluoric acid as an electrolytic solvent, by E. C. Franklin 
and H. P. Cady. 

33. The liquid-air plant at the University of Kansas, by E. C. 
Franklin. 

34. Further conductivity measurements of liquid ammonia solu- 
tions, by E. C. Franklin. 

35. The log of the Winfield gas- well, by R. B. Dunlevy. 

36. List of fossil plants collected in the vicinity of Onaga, by F. 
P. CreveccDur. 

37. Notes on the fossil mammoth from near Winfield, by R. B. 
Dunlevy. 

38. Notes on the geology of Antelope hills, by R. S. Sherwin. 

39. A contribution to the medicinal plants of Kansas from an 
economic point of view, by L. E. Sayre. 

40. A review of the weather during the crop season of 1902, by T. 
B. Jennings. 
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41. Springs of Woods county, Oklahoma, by Pierce Larkin. 

42. Preliminary list of Diptera of Kansas, by F. H. Snow. 

43. Notes on the geology of Wichita, Ean., by C. N. Gould. 

44. The asphalt mines of the Indian Territory, by C. N. Gould. 

The committee on resolution drafted for the Executive Council re- 
ported the following, which was adopted : 

Jieaolvedf That the thanks of the Academy be extended to the Executive 
Council of the state for furnishing the Academy with the comfortable quarters 
we now enjoy. It will add very materially to the standing and usefulness of the 
Academy. 

It was moved and voted that the secretary be instructed and pro- 
vided with funds for preparing a directory of all science teachers and 
investigators in the state. 

The minutes of this meeting were read and approved. 

The Academy then adjourned sine die. 

G. P. Grimsley, Secretary. 
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I. — Pbbsidential Addresses. 
II. — Chemical and Physical Papers. 
III. — Geological Papers. 
IV. — Biological Papers. 

v.— Miscellaneous Papers. 
VI. — Necrology. 
VII. — Announcements, Library Accession List, and General Index. 



I. 

PRESIDENTIAL ADDRESSES. 



'*S0IBNCB AND THE NiNBTBENTH CkNTURY." 

By Pbof. Epheaim Millhb, of the UniTersity of Kansas, Lawrence. 

••The Mission and Limitations of Science." 

By Pbof. J. T. Willabd, of the Kansas A^ricultiiral College, Manhattan. 



SCIENCE AND THE NINETEENTH CENTURY. 

By Epkilaju Mtllsg, of tbe Uuiv^^riaity of K^^njift^. LawfL^Dce. 

Ad addr«si d«Urer«)d at tola* Dw€imb»riJ], 1901* before tiii^ Llurtyfoartli annual meetiuff 
of the Kaoiiafi Academy of Scienee. 

A T the Battle of the Pyramids, July 21, 1798, the **Man of Destiny '' 
-^-^ said to his soldiers : '* Forty centuriee are looking down upon 
yoa." In this, the first year of the twentieth century, we need not 
look back bo far to arouse us to action. One hundred yeare of streuu* 
ous life, full of splendid achievement, the nineteenth century is ia* 
comparably the most iliuBtrious of all the oenteimiaU of time. Its 
record, from start to finish, is marked by years of substantial growth 
and progress. It is a century of coal, iron, and steel, of steam and 
electricity — one in which the human mind has cut loose from the 
dead weights of the past, to be evermore free from tradition and super- 
stition. Along all avenues of human activity — literature, acience^ art* 
architecture, government, trade and commerce, engineering, medical 
and surgical science, law and theology — the steps of a giant are to be 
seen. 

Eighteen centuries did not accomplish, in the aggregate, what the 
imperial nineteenth has; nay, even the forty centuries of Napoleon 
tall far short of it. '*From the earliest historic times certainly, if not 
from the dawn of primitive bumanity, down to the present day, the 
problem of the universe has been the most attractive and the most 
illuBive subject of the attention of thinking men. All systems of 
philosophy, religion and science are alike in having the solution of 
this problem for their ultimate object.'' 

The problem is still unsolved. Man at a very early period began 
to investigate, and in the infant years of his existence ''demised three 
distinct methods'' that are, even in our day, persisting with equal 
tenacity. The first of these is the a priori method. It reasons from 
the subjective to the objective. It requires neither observation nor ex- 
periment on the external world. The second is known as the historico- 
cntical method. It depends on tradition, history ^ direct human tes- 
timony, and verbal congruity. It limits obser\ation and experiment 
to human affairs. The third is the method of science. It begins, in 
its elements, with observation and experiment. Its early applications 
were limited mostly to material things. In its subsequent expansion 
it baa gained a footing in nearly every field of thought. 

The first has been used by dogmatists, especially the founders and 

rocatea of all fixed creeds, from the atheistic and the pantheistic 
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to the theistic and tlie humaDlBtio; the Becond bae been used b| 
historiaiiB» x^^blicists, jurists, aiid men of letters: and the third bj 
scientistB, aatronomere, mathematicians, pbyBioistB, naturalists, and 
more recently, by anthropologists. The great schoob of philosophy 
and theology of Babylon and Chaldea, of China and India, of Egypt i 
and Athens, c^uld not solve the problem of the nniverse ; man re* fl 
toained essentially barbarian. The story of the first sixteen centuries 
of the Christian era reveals decaying empires, vice in its most hideous 
forms, crime of the most appalling character, ignorance and brutality, 
Neros and Caligulas. Here and there a dim light might be seen. Itt 
125T Roger Bacon was sent to Paris, where he was closely confined 
for sevoral years, because he had ventured to attack the old philosophy. 
In 1592 Bruno was burned for his denunciation of Aristotle, and hi£ 
advocacy of truth, lead where it might. In 163S Galileo was forced 
by the inquisition to abjure the Copemican theory. Ostracism, tor- 
ture, fire and death were the rewards that men of science received in 
those days. The common notion was that a laboratory was a place in 
which the truth-seeker was supposed to receive help and inspiration 
from the devih Free thought was heresy, and to investigate natore*s 
inysteries was a diabolical crime* 

Discouraging as all this was to men of science, nothing could pre- 
vent the onward movement that had already been made. The fall of 
Constantinople in 1452 ; the discovery of the art of printing in 1456; 
the gift of a new world to mankind in 1492 ; the publication of the 
Copemican system of astronomy in 1543; the invention of the tele- 
scope by Galileo in 1609, with which he disco vered the moons of Ju- 
piter and the rings of Saturn ; the announcement of K©pler*s three 
laws of planetary motion in 1609 and 1618; the immortal works of 
Sir Francis Bacon at the beginning of the seventeenth century, in 
which he did not hesitate to ridicule the philosophy of Aristotle, on 
the ground, first, that it yielded no fruit, second, that its only service 
was for nseiess disputation, and third, that the end it proposed was a 
mistaken one ; the discovery, in the seventeenth century, of the cal«fl 
cnlus, the most powerful instrument of calculation in the whole range 
of mathematics ; the announcement by Newton in 1685 of the uni- 
versal law of gravitation ; the discovery of oxygen by Priestley in 1774,9 
and the creation of the science of modem chemistry by Lavoisier, wer© 
the princi|)al steps taken, few and far between, in order to reach the 
majestic work of the nineteenth century. Poetry and art, literature 
and theology, politics and war, were the chief factors in the world*8 
life. 

Books and libraries were to be found in the monasteries and in V 
possession of royal families. They were not for men at large, t'^--- 
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eirilizing and refining influences failed to reach the inaseee. Look 
at Italy, under her reigning popee and princes, talented, learned, and 
scholastic, and in posseeeion of the best literature and art of the ages ; 
look at France and Spain and Gerraany, too, with their Bourbons and 
Charles the Fifths ; look at England, under her Roses, PlantagenetSj 
and Stuarts — how much advauceraent was made by those nations in 
a thousand years? Villari, an Italian historian, in his '*Life and 
Times of Savonarola/* gives a glowing picture of Lorenzo de Medici, 
ruler of the city of Florence from 1460 to 141*2. He says, in his fiist 
volume, that Lorenzo "was the typical roan of his age — all his quali* 
ties were confined to his intellect ; bis courteous manners were the 
result of mental refinement, not of kindness of heart; bis patronage 
of the learned was bom of his passion for culture, and also because be 
found it a pleasant pastime, and one useful to his influence as a 
ruler. After hours of strenuous labor over sobjb new law framed to 
crush any lingering remains of liberty;, or after passing some new de- 
cree of confiscation or sentence of death, he would repair to the 
Platonic academy and take part in beated discussions on virtue and 
the immortality of the soul; then go about the town to sing his ribald 
eongs in the company of dissolute youths and indulge in the lowest 
debauchei^'. After this he would return home, receive great scholars 
at his table, and vie with them in reciting verses and discoursing on 
the poetic art. All literary men of any note in Florence gathered 
round Lorenzo. And both at the meetings held in his own house and 
those of the renowned Platonic academy, his genius shone amidst this 
chosen band, while liis literary culture gained no tittle nourishment 
from their intercourse/' Under him Florence '* was a continuous scene 
of revelry and dissipation/' "What was most visible at the time was 
the general passion fur pleasure, the pride of pagan learning, the in- 
creasingly sensual turn, both of art and literature, under the fostering 
band of the man who was master of all in Florence.'' 

What the historian has depicted in such glowing language as being 
true in Florence was more or less true of many other cities of Europe, 
All ranks of society, with glorious exceptions here and there, were in 
a frenzied condition, gone mad with revelry and rottenness. The cen- 
turies came and went, and still the pall of the ages hung over man, 
with but few signs of ever being lifted. Herodotus and Homer, 
Socrates and Plato, Praxiteles and Phidias, Virgil and Horace, and 
other mighty names in poetry and art, were read and admired and 
exalted to the heavens in the midst of revelry and debauchery. 

The end, however, was coming. Near the close of the eighteenth 
century two almost contemixjrary events occurred. Like a flash of 
lightning from a clear sky they startled thinking men* These were 
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the AJBt?ricao revolution, find the French revolutioti of 1793. No 
mora tradition, no more Amtotl©, no more hair-spHtting casuistry *jf 
the churchman. The imperial power of science and the laboratory 
was henceforth to change this old world. The iovereign centBry had 
come, and man the sovereign had also come. The horizon of bnmaii 
life, thought and activity has been widely extended since the world 
diecovered a htmdred years ago that *• the great forces of natare are 
neither sacred nor profane, neither kind or cruel; that they neither 
love nor hat©» and that they are more unchangeable than the stars ; 
that shrines and templea pnesta and priestesses, tripods and orad^, 
have been in vain, except so far as they reached the human heart and 
satisfied its natural craving for the worship of the Supreme Being. 
Instead of building a temple to the far-darting Apollo, or to Zeue, the 
thunderer, we now stretch over our cities a network for artificial 
lighting; and nil the winds that blow and aU the waters that flow are 
made to furnish their tribute to our comfort and pleasure. We tap 
the sources of endless energy and transmit it through all the ramifica- 
tions of our social order, relieving mankind from heavy burdens and 
creating hundreds of occupations hitherto unknown.'* A chang>e of 
front has taken place all along the line. This does not mean that the 
past is to l>e buried in oblivion by any means. All that has come to 
us out of the i>a6t that is permanently fine and essential to high think- 
ing and well doing, the epics of Homer, the philosophy of Plato, the 
splendid drama of Job and the Psalms of David must continuall 
"live, imperishable monuments of the youth of the world/* 

Let Aristotle go; let the hair-splitting casuistry of the schoolmOT 
be forgotten ; let the hide* bound dogmas of the old theologians be 
oast to the moles and the bats ; our modern life stands for th© best, 
and our intellectual activities give promise of still nobler things, 
*'The defenders of the Johnsonian programs delight in the use of un- 
worthy epithets with which to characterize the tendency of modem 
education ; they plead for humanities as though anything human was 
foreign to our curriculum,'* What can be more human than human 
life as we see it and as we share it ? What problems can be more 
human than those which face nine out of ten of the people who reach 
the ago of individual responsibility ? 

Francis A. Walker, late president of the Massachusetts Institute of 
Technology, in his remarks at the dedication of the new science and 
engineering buildings at McGiil University, Montreal, said; 

"The notion that scientific work was something essentially less 
fine and high and noble than the pursuit of rhetoric and philosophy, 
Latin and Greek, was deeply seated in the minds of the leading edu- 
cators of America a generation ago. We can hardly hope to see that 
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inveterate prepoeseaeion altogether disappear from the minde of men 
who have entertained it. Probably they will have to be buried with 
more or lees of their prejudices still wrapped about them, but from 
the new generation scientific and technical studies will encounter no 
SQob obstruction, will suffer no such disparagement. Let us now con- 
sider for a few moments the story of the nineteenth century, and 
as the picture passes before our eyes accord to it the honor due to 
such splendid achievements. 

The one greats masterful event that came in with the nineteenth 
century was the invention of the steam-engine. This marvelous ma- 
cbint*, for the space of a hundred years, has been one of the master- 
pieces of scientific thought. It is the force that propels thousands 
of floating palaces over all the waters of the world ; that transports the 
commerce of continents from ocean to ocean ; that handles machinery 
so deftly that a hundred thousand separate and distinct parallel lines 
can be engraved upon an inch of highly polished steel ; that funiisbes 
to the busy world one hundred thousand horse- power ; that runs count- 
less looms and mills, furnaces and factories. It annihilates time and 
spac^, and gives to the laboring man full employment. The benefits 
that have accrued to the race from the use of the steam-engine are be- 
yond computation, Closely connected with it is the man who stands 
by its throttle, the engineer. Go where we may, upon land and upon 
sea, and in the bowels of the earth, there you will find bira — a man 
of science, an inventor, a whole-hearted gentleman. L€>ok at hie 
achievements! See the transformation produced by the Suez canal 
in the shortening of the paths of commerce and of travel, and the 
comforts accruing therefrom. Imagine, if you please, the wonderful 
impetus that will certainly be given to all the interests of the great 
republic, by the construction of the Nicaragua canal. An American 
engineer will, ere long, do it- Consider, for a moment, those triumphs 
of engineering skill, the great steel bridges, the cantilever bridges, 
the tunnels that perforate mountain barriers, and the ocean gray- 
hoonds, surpassing all the wonders and splendors of ancient Carthage, 
Egypt, and Athens. Every enterprise of the engineer, whether the 
construction of a bridge* of a tunnel, of a ship, of a house of twenty- 
five stories with its steel frames, or of a CorlisB engine, is an advance 
agent of prosperity, progress, and peace* Homer, Shakspere, or Milton, 
Bakac, George Eliot, or Thackeray, cannot iuffpire one with beautiful 
thoughts or purify the fountains of life more than can a Corliss engine 
at work with its pondei*tms machinery, and silently, mysteriously and 
with the least possible friction doing its work, and turning out prod- 
octB of unsurpassed variety, Ix^auty, texture, utility, and value. 
Here, surely, is a oivilizer as potent as anything that ever came from 
poet's brain or noveUst^s dreams. 
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The ecience of chemistry is auother of the great factors of human 
progresB, a veritable child of the nineteen Hi century. Chemical anal- 
ysifi stops at no obetacle, ebrinke from no difficulties examines what 
we eat and tells us what we shall drink, liquifies eommon air, pro- 
nouDces upon the purity of drugs, unravels the mysteries of natnre, 
and blesses mankind in all the functions of life^ 

The medical practitioner has need of the chemist The lawyer 
sumfnons to his aid the chemist to unravel the difficulties of criminal 
jurisprudence; chemists for the mineSi for the sugar-mills, for the 
manufacture of colors ; chemists for everything. 

In the problem of life upon earth, chemistry has become the hand- 
maid of nearly all the other physical scienoeSp Physics, astronomy, 
biology, botany* and that most bitterly fought of all modern theories, 
evolution, are more or lees indebted to chemistry for the firm founda- 
tion upon which they rest. 

What would now be thought of an instructc>r in science advising 
his students to shun the writings of Darwin as false and dangerous? 
Yet not oiBny years ago such was the case. The theory of evolution 
is an established fact It teaches in no uncertain way^ and beyond 
controversy, that the survival of the fittest is a law eatablished by the 
Almighty that is as regular and immutable as that other law, that the 
attraction of two bodies varies directly as their masses and inversely 
as the squares of their distances. **The Origin of Species by Natu- 
ral Selection,'" announced by Darwin in 186B, proved, as well as any- 
thing can be proved, the variations in species, and at the same time 
pointed out their causes. By a single stroke, the old theories of special 
creations and cataclysmal changes in the crust of the earth were pnshed 
aside to give way to a philosophy based upon true scientific lines. 
Closely associated with chemistry and evolution — and a child of the 
nineteenth century also— is the science of biology, another term that 
has been held up to ridicule and derision; and yet it has been estab- 
lished beyond doubt by microscopical analysis that all organic life, 
whether animal or vegetable, is the result of cells, and that protoplasm 
is identical in plants and animals. At this point biology receives 
help from the chemical laboratory. Infinitely little things as well as 
infinitely large ones are examined with attention and profoundest 
thought; and it is all done, not in the interest of controversy, but 
that the truth may be reached, The microbe, the cell, the atom, the 
light from a distant star, the composition of the star itself, the num* 
ber of vibrations of light, of heat, of sound, and the very essence of 
things, are studied by the scientist of all lands. Countless millions of 
stars are added to the galaxy, the parallaxee of stars are measured, and 
the flixe and velocity of atoms of gas are estimated with a degree of 
certainty that is marvelous. 
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**The middle agea covered Europe with cathedrals of unaurpaesed 
beauty and grandeur, but made no new diflcoveries to lighten the toil 
or increase the comfort of the race/' Only about ten practical dis- 
ooireries and inventious of the first magnitiide were made from the 
dawn of hietory to the beginning of the nioeleenth century. These 
were alphabetical writing, Arabic numerals, printing, the barometer 
and thermometer, the mariner'g compaes, the telescope, the steam-en- 
gine, which belongB more properly to the nineteenth century, gun- 
powder, the screw, and the wheeL To the ninete.enth century eighteen 
such invent ions and discoveries belongs rail ways^ eteamshipa, elec- 
tric telegraphs, the telephone, Lucifer matches^ gas illumination, elec- 
tric Ugliting, photograpliy, the phonograph, the Roentgen rays, 
spectrum analysis, anesthetics, antiseptic surgery^ vaccination, the 
cotton *gin, the typewriter, the sewing-maehiuef and the self^binding 
reaper. To these may be added Pasteurs solution of the process of 
fermentation, the various methods employed in the liquefaction of 
gases by intense cold, the organization of great hospitals, public and 
private, conducted upon the most highly approved scientific and 
sanitary principles, great schools for the scieotific study of poverty 
and crime, discoveries along geographic and geologic lines, and the 
complete transform at ion from the old methods to the modern labora- 
tory method. Such is a part of the inheritance bequeathed to the 
twentieth century by the demise of the nineteenth. The laboratory 
is the great revealen Out of it comes the truth, Under its relentless 
power error and supei'stitioo are crushed. History, literature, meta- 
physics, and art, poetry and theology, even science itself, must sub- 
mit to the keen scalpel of the laboratory. According to one writer, 
the "philologist must have the aid of the physiologist to unravel the 
problem of human speech ; the philosopher^ also, in order to explain 
the workings of the human brain.'' '*Witb pick and shovel the 
a»3h£eologist has brought to light the ancient civilizatioE of Egypt^ 
and the implements of primitive man." **He has dug out the Ilium 
of Priam, and laid bare the Roman forum, and read from the clay 
tablets the language of the Assyrians/' By him the history and life 
of the inound-buildere and cliff-dwellers of North America are com- 
ing to the light. 

In literature, also, the century stands unrivaled. With {lerhaps 
the single exception of poetry, there is nothing in the past that can 
approach in beauty, purity, diction and style the prose, the philoso* 
phy, the romance and the history of the writers of the nineteenth 
ceotury. Buoh singular preeminence is not to be found in any of the 
writings of previous centuries. What has caused such a marvelous 
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obange ? The answer is easily given. The laborator; method, sap* 
plementt'd by scientific criticism. 

Eighteen centuries were devoted to the clasfiies of Athens and Borne, 
the philosophy of Aristotle, and the Dontroversiea of the aohoolmen^ 
and yet how slow were the steps of progress, how comparatively fruit- 
lasa the results! To be sure, the world would be a loser if the master- 
pieces of ancient literature and their benign influence upon the 
thought and life of succeeding ages were blotted out of existence. 
The great schools of thia country are widening their curricula itu- 
meDsely, especially in the direction of the sciences, The number of 
students devoted to the pursuit of special and general scientific cul- 
ture shows most conclusivfely that "the exalted character of a man's 
work is to be measured by its usefulness to mankind/' Changing the 
language somewhat, an eminent scientist and scholar has said that 
*' the scientist is by nature an iconoclast. He has small respect for 
the traditions. He bowe not down to the ^tyranny of the ancients/ 
His glories are in the future. He looks forward^ not back. He does 
not hesitate to smile at the puerile fancies of people who created gods 
and demigods in order to account for phenomena which to-day submit 
to mathematical analysis, and which bear no comparison with the ex- 
ploita of modern science. The accomplished Bcieiitist generally re- 
ciprocates such prejudice, for he cannot understand how the worship 
of the ancients can be really serious; it seems to him three- fourths 
affectation." Technical, scientific and liberal branches in the past 
have been separated* Now they work side by side, each rendering 
the other valuable assistance. Science has revolutionized the old and 
effete systems, and opened wide the door of knowledge and of life. 

In the heavens, in the earth, air^ and sea, above, below, around, 
everywhere, science has cast her keen» observing eyes ; intelligence has 
multiplied beyond all computation i the comforts and conveniences of 
life have increased a thousandfold; nature has been compelled to 
yield wealth, health, strength, and power, and a l:>etter and sweeter life 
from thousands of fountains that had never before been opened and 
whose existence had never been dreamed of, 

Science is the great truth-seeker, the great truth-finder. The rec- 
ord of the nineteenth century is closed, but some of its problems are 
still waiting for solution. Will the new century meet the problems 
and answer them ? Will not chemistry, biology, evolution, physics 
and astronomy bring to the light a marvelous array of new principles 
and facts not yet dreamed of t Already the answers are coming— are 
here. A Frenchman has built a machine by which he has shown be- 
yond doubt that aerial navigation has at last been accomplished. Not 
long will it be until the American will be able to enter his aerial ship 
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from his front door-step and cross to Europe in two or three days. 
An Italian has caused the telegraph companies of to-day to shake with 
fear at the bare suggestion of wireless telegraphy. 

How long will it be before we shall communicate with the people 
of our neighboring planet, Mars ? 

Who, in the light of the past few years, does not see in the elec- 
trical appliances of to-day the promise of immensely greater results ? 
Is it not possible that electricity may be the cause of light, heat, and 
ethereal vibrations, and of all chemical and physical forces ? 

May not the play of electricity extend from sun to planet, from star 
to star, changing nebulae into stars, and stars back again to nebulae ? 

But who can peer into the future ? Who reveal the secrets that 
science will bring to light in the next hundred years ? 

Out of the universal matrix will come knowledge resplendent with 
honor and glory. The Almighty has so ordained it, and in His own 
good time His omni-science will bring to view the hidden mysteries 
of nature. 
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THE MISSION AND LIMITATIONS OF SCIENCE, 

By J. T. Wii*UAMli, ot the Kaqsbs Stttio Agricaltursl €uUe«f<, Manljsttap, 

Aq itdtlresa delivered at Tnpeka, JaouMfT ), 19(3, befoit* tbR thlrty-flftb aiioual tu*etltitf 
of tbe KaGiaaB Ac-ademy of S^'ienoe^ 

TT is not my purpose to attempt to trace the development and infln- 
■^ ence of ecieoce from its origin to the present time. This would^ 
at best, be largely speculative, I wish, however, at the outset to de-* 
fine the domain of science, so that our thoughts may be liireoted in 
the same channelB. We all have some idea, it may be more or lees 
vague, aa to what is meant by the term "'science/' but its definition, I 
fancy, is not easy to any one. I question if any of the body of work- 
ers commonly called scientists would call mathematics a branch of 
science, as the term is now generally used, although in no branch of 
learning is there possible such absolute logic and systematic arrange* 
ment of the mat^irial under discuBsion, and the dictionary defines 
mathematics as the science that treats of quantity. Mathematic8, 
however, deals with the abstract. It is the product of intellect work- 
ing upon itself. While it is applied and is of the most transcend- 
ent importance to the concrete operations of every-day life and the 
sciences, it does not essentially deal with the concrete, unless it be 
true that the axioms of mathematics, which constitute the unprov- 
able bases of assumption upon which its magnificent superstructure 
is reared by successive steps of pure logic, are themselves but state* 
menta of concrete experiences of man in his contact with naturei^ 
which have by their unvarying associations become so impressed 
upon the oi^nization, that all agree that to deny them is an absurd* 
ity. Be that as it may, mathematics is essentially a matter of purd'^ 
intellect, and does not come in the field of learning that is included 
within the term "science*' as it is most frequently heard, 

Science deals with facta — that is, occurrences that are matters of ob- 
servation. It is c<jncemod essentially with the concrete, and with 
pure reasoning directly applied to the concrete* History considered 
merely as a record of events or facts is not science. Neither is lit- 
erature, though it may be rich in facts. As I conceive it, science 
the study of occurrences or phenomena of nature in their relation to ' 
each other. The study of the relations among facts constitutes the 
essence of science. When we speak of "the sciences" we must un- 
derstand that this is merely for convenience. The sciences are but 
sections, more or less distinct, of science, and in truth the more we 
learn of the sciences the less distinct they become, and the more and 
more they merge into the all-inclusive unit, science, which is knowl- 
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edge eysiematicaUy airangdcl, so as to display what we are pleased to 
cbU the hiws of naturt^ though more fittingly desiguatod as the order 
of nature. Hcience is a continuous study of antecedents and conse- 
quences, cciuses and etfeots, interrogation and reply; action and reac- 
tion, the Houree and outcome of every change* It is the intellect 
apphed to matter and energy ♦ 

All through the ages man has been slowly acquiring the knowledge 
that makes the warp and weft of science, Much of this has been 
beaten into him by Dame Nature with her kindly but unchanging or- 
der* *'The soul that sinneth it shall die/* *'Hear and your soul shall 
live/* are truths that the eons have been teaching man. The seeming 
harshness of the Brst ii^ but one side of the shield; and while the 
punishment that nature gives ignorance and foolishness is inexorable^ 
it is really but another manifeetation of the constant faithfulness 
which follows seed-time by harvest, and in so many ways gives fore- 
thought a richer reward. When man first recognized an item in the 
order of nature^ science was born ; when he first utilized that knowl- 
edge to ameliorate his condition^ civilization was born. The growth 
of both was extremely slow. Truth may lie likened to a great sphere 
of crystal which must be picked to pieces. Ar long as it presents its 
smooth surface but little hold can \m gained and progress made* One 
must with great labor and slowly go down deeply at some point, or 
excavate a trench from the sides of which rapid progress may be 
made. So with science, the more we learn the more we can learn ; but 
the beginnings of knowledge came with such painful slowness that 
there cjin Ije no doubt that thousands of years were required to make 
known what seem to ua fortunate ** heirs of all the ages" as very simple 
things. The acceleration in the rate of acquisition of knowledge of 
nature's order was slow, and it is safe to say that more was learned 
during the last century than during all time before. 

Modern civilization is the product of science. It is the direct re- 
sult of the partial discovery of the laws of nature that we have thus far 
attained. The future of civilization is inseparably bound up with the 
progress of science. As yet only the simpler relations of matter and 
force are at all thoroughly understood, and in the more complex rela- 
tions, involving life and the relations between living things, we have 
sc^ircely made a beginning. I shall not take yourtime to enumerate 
the stock illustrations of the progress of the nineteenth century ; the 
newspapers do tliat for us, and it may be safely assumed that they are 
familiar to alh though I believe that they are taken so much as a mat- 
ter of course that the younger ones of us do not realize how tremen- 
dous the change has been. I wish, however, to call your attention to 
one or two phases of this growth of civili?>ation* 
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First, this entire progress in the mastery of nature and in direct- 
ing her forces ig a triumph of reason, of intellect. Intellect to many 
seems cold, devoid of feeling, knowing neither pleasure nor pain. To 
some, reason seems antagonistic to love and reverence. We all live 
and work for happiness, present and future. Whether we have ana- 
lyzed oar motives or not, whether we understand onrselves or not, 
that is our object- The channels through which it reaches as are 
many and diverse ^some are more open with one, others with an- 
other: bnt I wish to insist that, so far as those due to civilization are 
concemed, intellect must be given the credit. I do not for a moment 
underrate the place that physical pleasures fill in making life worth 
living. The desire to gratify them often ser\^es as a stimulus to in- 
tellectual effort* and thns they may at times even accelerate material 
progress, but they are not as a rule directly productive of it, The 
•delights of the senses, while so alluring as to become the sole aim of 
many, are in themselves non-productive. Reason must be the great 
producer, and more than that, she must ever stand as the infiexible 
guardian of her products. Without her stern protection, the tempta* 
tion to present pleasure would dissipate past accumulations and de* 
stroy future possibilitieB. By means of the intellect the pleasures of 
the average individual tu^dny exceed those of ancient kings. Means 
of transportation and communication alone have multiplied them 
many fokL The sublime beauties of mountain, plain and sea may be 
enjoyed by hundreds instead of one, Through modern machinery » 
the perfection and wonderful accompiishments of which are almost 
incredible, the ordinary h6me poesesses equipment, beauty and com- 
fort exceeding that uf iSolomon s palace. I will not enter into further 
detail, but if you will think the matter out you will see that most of 
our plea8uresj and eBpecially the great abundance of them, are due to 
the dominance of reason — that is, the dominance of science. 

Appreciation of the value of science in everyday life is shown in the 
establishment of technical schools and their growing favor with the peo- 
ple. It is also shown by the establishment, under federal patronage, 
of an agricultural experiment station in each state, in which the re- 
sources of science are brought to a direct bearing u]x>n the problems 
of plant and animal production, with their many ramifications into the 
realms of chemistry, physics, physiology, biology, geology, and engi- 
neering. The growth of nature study in the schools is another indi- 
cation of the appreciation af science, though doubtless this movement 
may at times degenerate to the level of a fad. Agitation has begun, 
and will continue to some tangible result, looking to the teaching of 
the simple scientific principles of agriculture in the common schoola 
uf the country; The art of cooking, now taught in so many schooli 
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and deBtiiied to be introduced far more extensively, is not imparted 

merely as a series of rules/bnt with the reasons for procedure explained 
upon chemical, physical and physiological principlt^a Schools of 
mechanical, elect riciU and mining engineering are monuments to the 
confidence of the people in training in science. 

Science has revolutionized education, I have not the time now* 
nor indeed the detailed inforraation necessary, to prove this, but it is 
more or less a matter of common knowledjjfe that not,eo long ago a 
classical education was the only one available, and law, medicine and 
theology the sole occupations of men of education. The intellectual 
training that the classical education gave and the culture that it im* 
parted are undoubtedly of great value, but with the swift pace of 
modern times, and the im[K?rtant part that science plays in so many 
walks of life, the demand has arisen and been met for an education to 
the usefuL In this, time has frequently been shortened, and culture 
as such curtailed, perhaps to too great an extent, but the chief aim, 
[that of teaching one to do something, has been met I think, too, that 
a scientific education to the useful may be, and is in most cases, as 
rigid in discipline as a classical course, and perhaps even more efficient 
ae a means of training to think* Mathematics is always included, and 
proper teaching of the sciences must of necessity train the reasoning 
faculty, as well as heighten the powers of observation. The graduate 
of a technical school is usually able to adapt himself at once to the 
stern realities of active life, while the classical graduate, outside the 
learned professions, may be as ignorant as a child upon much that 
makes up modern life and activities. The demand for sci entitle edu- 
cation is such that now no institution of any rank altogether neglects 
it, and many of the univei-sities have schools of technology. Un- 
doubtedly a great mission of science is to serve mankind, by making 
the material comforts of life more abundant. 

I shoukh however, be doing science a grave injustice were I to 
leave you with the impression that she is merely the handmaid of the 
physical pleasures. The study of science for its own sake yields a 
pleasure of a loftier type. The joy of discovery, the satisf action that 
accompanies n>ere knowledge, is one of the rewards of education. How 
often do we hear the carping comment, '*What is it good fgrf'* or, 
"What's the use of studying that?^' or, "That s all theory; I want 
something practicaL*' Now, these sentiments represent one aspect of 
the case, and an important one, but I wish to insist that it is not, and 
ought not to be, the only attitude. I have no sympathy for the man 
who has no use for knowledge that cannot be turned into dollars the 
next day. The satisfaction in life that accompanies an u nder stand - 
it)^ " ' 1^ oroeesses going on about us should be very great. Probably 
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there are differences in tastee; oocasionally we see soDie one who 
seems to have no interest in knowledge of causes : bat ne^irly all chil- 
dren and young people, those who have not been made sordid by 
the buffetiiigs of hardship, find a real and pure pleasure in knowledge. 

I believe that the pursuit uf science from the love of truth, with no 
thought of material reward in cash or lianora. Is the source of most of 
the advantages of science that we enjoy » We hear much now of the 
wonders of electricity, and the place that it has made in our daily life 
ifl truly marteloua, I presume that if a hundred educated people, 
take them as they comet were to be aske<l who deserves the most credit 
for this, the majority of tht*m would have to admit that they did not 
know, and most of the remainder would name Thomas A. Edison. 
The importance of the work of Edison is not to be qnestioned, and 
his name will be written large on the roll of those who have benefited 
their race by the practical application uf science ; but back of his work, 
and far above it in merit, lie the fundamental discoveries of Joseph 
Henry, a profeesor of mathematics working at natural philosophy from 
love of it, and of Michael Faraday, a iKJokbinder fascinated by science^ 
whose discovery that a magnet moved across a closed conductor 
generates an electric current therein is the foundation of the modem 
dynamo. Faraday was a typical man of scienc-e, who found his great- 
est pleasure in studying the workings of nature merely to know them. 
All honor to him and such as he. While those who have developed 
and applied fundamental discoveries are not to be despised, as some 
affect to believe, the greater honor belongs to those devotees of pure 
science who make the applications possible, I think I am not goino: 
too far in saying that the man who is always asking '"What good will 
it do?" or **How much is there in itf" will never accomplish great 
things even in applying the diecoveries of others. 

In view of the great accomplishments of science and the stupen- 
do us bulk of facts amassed, the question may well be asked: "Is this 
process of discovery to eon tin ne at the same or an accelerated rate in 
the future, or are the chief generalizations of science now in our poB- 
seseion 7'^ I see no reason why this question might not have been 
asked at almost any time in the past. It is the tendency of each 
human society to ascribe to itself accession to the acme of eminence. 
It is true that facts are not as near the surface now as they were be- 
fore Faraday, but it is also tnie that the available weaix:ns of science 
^re correspondingly more potent, and I suspect that a man of genius 
^n Faraday, a Husley, or a Darwin — can make rlisc^veries to-day as 
easily as in 1830. He muet acquaint himself with the essential accum- 
pUshments of the past, to be sure ; and the longer time endures, with 
its annual additions to these accomplish men ts, the more preparation 
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the diacoverer of the future will require, but at the same time the 
greater wiU bt^ the facilities for imparting that knowledj^e. The fad 
for compelling every student of physics or chemistry to discover all 
of his facta for himstjlf will not endure. He will be permitted to 
etore his mind and memory with the accomplishments of the past^ 
repeating and verifying these to the extent necessary to fix the most 
fundamental, and to discipline his powers of observation and deduc- 
tion, and to train him in manipulation. He will then make discov- 
eries of his own, if he has the natural endowment, without which no 
lucation and no opportunity is of any avail. 

One of the most distinguished physicists of the present day ex- 
pressed the view that the physics of the future would consist in 
working on known phenomena and determining constants to the 
fourth decimal place, or words to that effect. Since then the Roent- 
gen rays have been discovered by a worker in pure science, whose ex- 
periments would certainly have been ruled out by the utilitarians, 
but who has received unstinted praise because of the practical appU- 
eationa that have been made of his discovery. Since then a more 
retoarkable discovery has been made, of which few, comparatively, 
Llcnow as yet. I refer to tlie radio-activity of matter. I hold in my 
hand a mineral of very ordinary appearance, which none of you would 
look at twice unless your attention was especially drawn to it. Yet 
thia humUe substance, without any known source of stimulation, is 
cooBtAntly emitting radiations that will penetrate opaque substances 
and affect a photoglyph ic plate, and possess other properties that 
make them an unsolved riddle to the physicist. Within fifteen years 
a revolotion has taken place in our views concerning the condition of 
substanceB in eolation, A new view, supported by its power to co- 
ordinate diverse known phenomena and to suggest lines of reeeareh 
that in torn add new force to itself, has carried everything before it* 
It may not, probably will not, remain as it is, but it is a step in the 
upward progress. Within ten years, so every -day a thing as air has, 
by the eearching methods of modem chemistry and physics, yielded 
no less than five new elements, that apparently exhibit the hitherto 
unknown property of poesessing no power to enter into chemical 
combination. No, it will be several years before there are no disco v* 
eries remaining to be made in physical science* 

I believe, however, that the greatest progress of the future will not 
be in the fundamental general sciences, chemistry and physics, but in 
the special sciences all of which rest on them. The study of the 
phenomena that involve life, both vegetable and animal, is to lead to 
tangible results. The progress that is being made now in physiolog- 
ical chemistry, especially as related to disease and immunity, is eur- 
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prising to one who has not been in position to note its progress from 
week to week, and there can be no doubt that we are on the verge of 
great advances in that field. We may easily believe that medicine 
will become a science, instead of a series of experiments with drags of 
which we know little upon organisms of which we know less. There 
are those who even dare to hope that death itself will be conqoered 
by the fuller knowledge of cell processes that the future will reveal. 
Agriculture, with its twin lines of effort, plant production and animal 
production, involvings as they do, a more complicated play of natural 
forces than is displayed in any other industry, will become less un- 
certain as controllable factors become better understood. Domestic 
economy may become a science, 

I believe that the greatest field for the progress of the future is 
that which includes consciousness and mentality as factors in the phe- 
nomena, I yield to none in aduiiration for the courage and the geniufi 
of the scientists of the past, but it seems to me that there has been by 
most scientist.^ a tendency to ignore certain classes of phenomeoa* or to 
reganl them as fraudulent and not even worthy of exposure. While 
scientists have assailc^i the conservatism of the theology of the past, 
they are not tliemselves free from the conservative spirit that perme- 
ates humanity, and, indeed, is in many ways the safeguard of humanity. 
The tendency of the study of science is toward materialism, and is it 
not true that this tendency has attained too great force in the past,, 
and led many of us to neglect or discredit phenomena that appeared 
to be ontBide the realm of chemistry and physics? If I mistake not. 
it is within the memory of most of us that the attitude of science to- 
wards mesmerism t as it was then called, was one of incredulity and of 
pity for the deluded victims, mingled with a Pharisaical self-satisfac- 
tion in the fact that we were not like them. But w© have lived to see 
what was discredited as mesmerism become respectable as hypnotism, 
and a real remedial agent, the power of which may extend even to the 
production of complete anesthesia. We have lived to see a powerful 
organization built up, which has been characterized as neither Chris- 
tian nor scientific, while claiming to be both, the binding force of 
which lies in the subtle but intimate connection between body andj 
mind. Some of us will live to see great advances in the study of the' 
mind as related to the body* Even crude observation shows that 
there is some connection between mental states and physiological 
processes, and a Ijold and open acceptances of this as a field for legiti- 
mate investigation will probably yield rich returns. I may add that 
I do not believe that these returns will be obtained either by those 
who deny the existence of matter or those who believe in nothing 
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The pheuomena of spirituallBm, so-called, preeeni a field that 
should yield valuable reaulte o( some kind and ought to be a legiti- 
mate subject for investigation. Yet Alfred Kuseell Wallace, who 
was everywhere recognized as a great scientiat, almost lost his reputa- 
tion by his etody of the subject and gnbeequent adhesion to the faith 
of spirit ualiatfj. Sir William Crookes, great both as a physicist and 
chemist, investigated the phenomena, and has suffered more or less 
for it ever since. Is that right? Is it scientific? Do not make the 
mistake of supposing that I am advocating the claims of Christian 
science or spiritualism. Far from it, I believe, however, that where 
a wide- spread belief prevails, there is something to be learned by scien- 
tific study; there is a grain of truth, at least, if we will only thrash 
it out» and my contention is that it is the duty of scientiets to hold 
toward these obscure phenomena the attitude of science instead of 
prejudice, and, while demanding as incontestable evidence here as else- 
where, to encourage rather than taboo investigation in these Unea 
The old question, '*If a man die shall he live again ?'^ is one which, 
bidden or unbidden, rises in every breast. Its answer wo know no 
better than did Omar Khayyam, who wrote : 

"Myself wtien young, did eagerly frequent 
Doctor and aaiotr and heard jci*eat argument 
About it and about: but e?ermore 
Oame out by the same door whom in I weDt* 

**Xtito this univerae, and trht/ not knowing 
Nor whence^ like water willy-nilly flowing ; 
And out of it ae wind along the wastei 
I know not whither, willy- nilly blowing. 

'*Up from Earth^e center through the seventh gate 
I rofle and on the throne of Saturn satei 
And many a knot unraveled op the road : 
But not the maater-knot of huoDan fate* 

'^ There was the door to which I found do key ; 
There was the veil through which I might not aee: 
Some little talk awhile of me and thee 
There wag and then no more of thee and mk* 

*^ Earth could not answer; nor the Seas that mourn 
In Sowing purple of their Lrord forlorn ; 
Nor roIUng Heaven with all hiti aigne, revealed 
And hidden by the sleeve of night and morn/' 

"To hope is one thing, to believe another; to know is quite an- 
other.*- It ia the future task of science to contribute something to 
the unraveling of the "master- knot of human fate." 

The experiniental study of the mind and consciousness will occupy 
the scientists of the future far more than it has those of the past* 
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The mystery of consciousness, so profound as to seem impenetrable, 
will rsertaiDly yield something to experimental investigation, The 
Bobject possesses an interest amounting to faseination, but it Is en- 
tirely beyond my ability to discuss. The distiogaiahed Professor 
Minot, in his presidential address before the A rneric^in Association for 
the Advancement of Science, last summer, advanced the hypothesis 
that the universe consists of matter, enei^y, and consciQUBness. Is it 
too much to say that consciousness presents the most profound prob- 
lem of science? Is it too much to believe that the future holds some 
Newton who will reveal the solution ? 

Human nature in its natural condition is positive, prejudiced and 
narrow. The study of science gives breadth ; the attitude of science 
is one of receptivity. He who has in part gained the clearer vision, 
who has penetrated some of the mists of verbiage* realizes that all 
knowledge is relative; that dbsolute knowledge of even one thing is 
not within the |x>wer of the human intellect; that not only the infi* 
nitely little and the infinitely large are beyond our deepest ken, but 
the every -day phenomena which so many think they know. In ulti- 
mate analysis* I think we can be sure of but one thing, ''I think, 
therefore I am/* This, only, is positive; all else is relative. When 
we reach that point we are humbled ; we realize our insignificance in 
the universe, and we drop our attitude of positiveness and prejudice, 
and, on the broad platform of tolerance for every sincere view, we con- 
aider with cold, passionless intellect the various thoughts that come, 
or are presented, concerning the relations between phenomena. Not 
all students of science have reached this point ; many get into a 
groove which they wear so deep that thoy cun see out in but one di- 
rection ; they work to prove a theory rather than to make a better 
one; but the tendency is stronger in science than anyw*here else to- 
ward breadth and tolerance. By those .who know little of its oontro-* 
versies, science is accused of endeavoring to fasten her theories on 
mankind regardless of facts. These little suspect the joy that would 
fill a young scientist could he but assert, and plaueibly maintain, 
some new hypothesis that would displace the old. This is the spring 
of life in science : the realization that all knowledge is relative, and 
that what we call truth is but the expression of views that at the time 
coordinate most phenomena. Next year, next day, may bring a new 
fact that will neceseitate a new theory. This is no disgrace to sci- 
ence; it proves her to be alive and growing; it demonstrates her elas- 
ticity and perennial vitality. Let him who boasts of certainty and 
permanence beware lest he be found bugging a delusion bora of preju- 
dice and ignorance. 

During the last half of the last century we heard much of the con* 
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flict between religion and science. There were those who maintained 

that no such conflict existed^ and others who believed that there was 
war to the death. The present generation cannot appreciate the state 
of affairs that existed, so violent was the opposition to the then new 
teachings of science. To believe in the doctrine of e volution was to 
brand yourself as an infidel without further ceremony. To believe 
that the earth required more than the time represented by six of oitr 
orilinary days for its formation Wfis scarcely less reprehensible* The 
doctrines of the conservation of energy and uf mass were also dan- 
gerous, though perhaps less so because their tendencies were less 
apparent* I remember the horror which an old gentleman expressed 
for that nplif ting and inspiring passage in one of Tyndairs brilliant lec- 
tures in which he traces nearly everything earthly to the sun. In his 
view, Tyndall left no place for God, For years Henry Ward Beecher 
was the only preacher of note that had the breadth and courage to 
avow his acceptance of the tendencies and teachings of evolution. 
There were doughty fighters on both sides. There were prejudice and 
intolerance on botli sides. There was lack of sympathy with sincere 
convictions on both sides. I do not care to make quantitative com- 
parisons at this time. As always, the younger generation is bearing 
the banner of progress, and in some form the views of science in re- 
spect to the age of the earth, the origin of species and the relations 
of matter and force are accepted with as little concern by this genera- 
tion as the ideas of the rotundity of the earth and its diurnal revolu- 
tion were accepted by the previous one. It is important to recognize, 
too, that, with this prevalence of the views of scientists, *'pure relig- 
ion, and undefiled" has suffered not the slightest loss. In fact, by the 
trend of events, the methods of science have been introduced into the 
study of religions, with the result that it has taken on new life, and 
there is every reason to believe that the future will show developments 
that will ultimately lead to the reunion of all who sympathise with all 
that tends to the moral elevation of mankind. 

The nineteenth century will probably always rank as the century of 
science. Great as have been the material advantages resulting from 
the discoveries of that century^ I believe that its greatest, its farth- 
est-reaching triumph was the emancipation of the intellect. Science, 
by her unfaltering courage and soporb accomplishment, has become 
the dominant power of society. The progress of scientific thought 
is but one phase of the general progress of liberty. The mission of 
science is but begun ; her methods are being applied in all fields of 
mental activity, and progress in the study of economics, sociology, 
ethics and theology will be made by the application of the same prin- 
ciples that have advanced astronomy, physics, and chemistry, viz.» an 
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unprejudiced mind, accurate observation, well-chosen experiment, and 
logical reasoning upon things as we find them, not as we imagine 
them or think they ought to be. When all approach these subjects 
in this way, we need have no fear concerning the effects of the prog- 
ress. Thinkers of every type recognize that truth is a unit, of which 
each may dig out. a bit, but none can have all, and that no fact can 
possibly be at variance with truth as a whole. Gerald Stanley Lee put 
volumes of sound theology in six words when he said "When a fact 
speaks, God speaks." The highest mission of science is so to amass 
facts, and to train minds by their study, that the so-called supernat- 
ural shall be brought within the realms of things known with the 
same degree of certainty that the things of chemistry and physics are 
known. Absolute knowledge beyond consciousness of our own ex- 
istence and sensations we cannot attain. Speed the day when he who 
gathers truth from whatever field will be welcomed with his sheaves, 
no matter how unfamiliar the grain ! 
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A STITDY OF DIETARIES AT LAWRENCE, KANSAS. 

By E. H. S, Bailky, UulTarsity of Kantafl, 
Eead befnre Uie Academf « at Topeka^ JauDarjr I^ 190E1 

OCIENTIFIC investigation of the present day is i>ointiiig more 
^ strongly to the (act that without attention to the quality and 
quantity of the food oonsumed man can never be at hia best morally, 
in tell ectu ally, or physically. Food is taken into the body to ooutrieli 
it and enable it to perform properly its functionB, but the appetite 
incites ub to take food frequently which, both in kind and amount, is 
injurious. 

As we are discussing more especially food substances, and their 
value in euetainiDg the machine which we e^Il the human body, it is 
proper to notice the economic conditions that govern our choice. 
tTust tis the recent coal strike has led to the discovery and develop- 
ment of new fuels to take the place of anthracite, so the scarcity of 
food, from its high price or, what amounts to the same thing, a de- 
crease in wages at any time, leads to the substitution of new food 
supplies and to the more economical use of those which we have* 

The food materials contain water, proteids like the albumen of meat 
and eggs, carbohydrates like those in starch and su^ar, fat from botli 
the vegetable and animal kingdoms, and mineral salts. If the animal 
is allowed to eat the vegetable food, and we eat the tlesh of the animal, 
we get the proteids in a concentrated form. In the vegetable king- 
dom, the leguminous plants, such as beans and peas, furnish the lar- 
gest relative quantity of j^rotein. 

Looking over the broact field of food supply, we notice; First, foods 
are cheaper or dearer as they are in or out of season, but the season 
has been much extended by convenient and cheap transportation, and 
siace canned fruits and vegetables have been introduced many vege- 
table foods are to be obtained throughout the year at reasonable prices, 
SecLind, there is very little relation between the cost of foods and their 
nutritive value. Beans are more nutritious than plum pudding, but 
they cost less. Third, a cheap food is not necessarily a poor food, or 
an expensive food a good food. Fourth, an expensive food can be 
spoiled for the palate and rendered unwholesome by poor cooking, antl 
a cheap food can be made at least palatable and wholesome by skilful 
cooking. 

Without going into details, it should be noted that foods like the 
protein compounds are mostly used to form the material of the body 
—4 _ (49) 
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and ];epair the waste, while foocU 8iicb as the fats and the.carbohy- 
drateg are used to keep the body warm and furnish the muscular 
power to do work. 

In order to measure the value of a food, we adopt as a meaBure the 
calorie ; that is, the amount of heat required to raise one pound of water 
from to 1" centigrade. By this standard, one pound of protein will 
furnish 1860 calories ; one pound of fat, 4220 calories - and one pound 
of carbohydrates, 1860 calories. In the adjustment of the proportion 
of these ingredients of the food, it is esaential that we provide enough 
protein to build up and repair the tissues of the body, and enough 
fats and carbohydrates to keep the body warm and enable it to do its 
work* 

Profeaaor Voit, of Munich, one of the best authorities on this sub- 
ject, has placed tlie standard for ordinary hard, muscular work as .25 
pound protein, and ciir bo hydra tea and fats enough to yield, with the 
protein, 3050 calories of energy per day, 

Profeesor Atwater suggests ,2B pound of jjrotein per day and a 
total of t^500 calories of energy for a man engaged in strong muscular 
labor. Professional men and students in Europe do well on .23 pound 
of protein and enough carbohydrates and fats to make up 2700 calo- 
ries, but experience shows that in the United States the amounts 
actually used for this class are larger; in fact, about 3000 calories 
seem to be required. 

In making calculation of the nutritive values of the food, the quan- 
tity of fat is multiplied by 2^, as its fuel value is this much higher 
than the carbohydrates. To this product we add the cstbohydrates 
and divide the sum by the proteiu* The nutritive ratio should be 
from 1 : 4.7 to 1 : 6.9. The examination of a large number of dietaries 
in use in this country shows ttat there is a tendency to use too much 
starch, sugar and fat in proportion to the protein. In Europe the 
quantity of fat is from 1 to 5 ounces per day ; in the United States it 
is from 4 to 16 ounces per day. Well- to-do professional men in Ger- 
many use from 3 to 44 ounces of fat per day, while in the United 
States the same class of peoplefuse from 5 to 7i ounces per day. The 
carbohydrates amount to from VI to 24 ounces as used in Europe, but 
the same class in the United States use from 24 to tiO ounces, The 
proportion of protein to carbohydrates in Europe is as I to 4.1 to 6, 
while in this country it is as 1 to 6.t5-8,2. 

Something over two years ago, I requested one of my students, who 
was a steward of a student club of forty-six members, to make a dietary 
study of the food consamed during one month. In making this 
fitud^, he followed the plan outlined by Professor Atwater in Bulle- 
tin No. 28 of the United States Department of Agriculture. The 
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Bverage fuel ?&lii6 was found to be 3923 caIories» with a nutritive 
ratio of proteidB and carbohydrateR of about 1 to 8, This showed 
the fuel value to be high ; that is, there waa too much starch and 
sugar consumed for the class of work done. Three thousand calorieB, 
as haB been previously stated, is considered sufficient for tliose who 
are not engaged in very active muscular work. 

It is a significant fact that in the Southern states there is a still 
greater tendency to use too much fat, starch, and sugar^ and too little 
lean meat. According to the statement of the club steward in the 
above, E^nsas seems to have the Southern tendency, Less pork and 
corn. meal (substances rich in fats) should be used, and more lean 
beef, oatmeal, peas and beans— substances rich in proteids. 

The cost of the food in this club was 19A cents per day per capita, 
or $1.86 per week. There were twice as many females in this club as 
males, but it was the obser^^ation of the steward that the amount of 
food eaten was not diminished by this fact, although authorities reckon 
that a woman eats four-fiths as much as a man. 

Much valuable food is thrown away, even when it is purchased at a 
high price. When we eat more than is good for us, we throw away 
food. Cases are mentioned in ordinary domestic life in which 7.6 per 
cent* of the fotxl was thrown away with the kitchen wast^, and as this 
waste was taken largely from the protein and fat, it was estimated 
that J of the protein and fat and .04 of the carbohydrates purchased 
were waste<i. The fact is, then, we waste a greater proportion of the 
protein, which is the most expensive and the most needed form of 
nutriment. 

More recently, through the courtesy of a steward of one of the 
clutfs in the University, I have been able to make another cxsmparison 
of food, with estimate of cost. In this club there were twenty4wo 
persons, and the records are given for sixty-five days. The following 
is the reported value of the different kinds of food : 



AKT1CLB8. 


PrqtsiQ. 


Fflt, 


C«rbo- 
byd rates. 


ralorios 


AtriM4L Foods; 


4S31 

10. SIS 

K.3& 


1 58 

£8.44 
1.40 




SS&O 87&i 


BeefeteakH*..* ...*,,,..... 




I7.03& 
ISSCd 
n.7W 
121 110 


Vi*al. 




PoTb,rf9*b.., 




Pork. flaJi ..,*..**.**...*.*.*.. 




Chicken ^H«.< .„. ,,H**. 




:i».6io 

9.9flti 
1 34Q 


OelHtme ..**.h .... 




I^fTS. ..,**- .. , ^ , , , . ^ , , ^,.. 


126.00 
9.40 
1 »0 
2.49 

mm 

80.96 




Of Bters. *.*...* 




Lftjrd ,.... 




122 DQO 


Lard, leaf. 






40 100 


SiLlmoHt. ,,,. ........ .. . . . 




lA.aao 

13 T2ft 


Finh ..* *. 




Milk , 




SSO.OQO 
12.120 


Cti^eaa .... .................... 




Bti»t*r , 
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Articles. 


Protein. 


Fat. 


Carbo- 
hydrates. 


Calories 
(ftelTdu). 


Vbostablb Foods : 

WhMit flour 


22.00 
2.92 
8.11 

8.40 

.29 


2.20 
.49 
.99 

3.92 

.02 


169.80 
17.91 
9.56 

38.19 

8.17 

2.59 

4.60 

9.12 

8.04 

848.68 

99.84 

6.82 

.31 

.96 

2.87 

4.12 

14.84 

88.58 

20.72 

253.00 

28.56 

8.24 

210.80 

11.46 

1.78 

8.06 

8.58 

1.02 

4.44 

10.56 

9.50 

8.88 

.47 

.90 

1.12 

.66 

88.88 

6.70 

3.88 

6.75 


829.000 


Grfthftm floor • . 


40 625 


oSmeS. ..:.:::..::...:;:.. 


26.200 


Malta Vita > 




Grape-nats ) 

Rioe 


108.600 
6.520 


Tapioca 


4 950 


Starch 






8.375 


Com.canned 

Com, roastinff 


1.84 

.40 
40.82 
5.76 
1.00 


.66 

.22 

1.90 

1.58 


21.840 
7.270 


Potatooa. Irish 


720 000 


Potat068« 8W06t 


203.520 


Tnmipe 


18 875 


Pomplcin 




• 1.720 


TomatoM 


.28 
.86 
1.57 
5.40 
4.50 
2.12 


.06 
.OS 
.22 
.43 
4.18 
2.52 


2.520 


Peas 


6 120 


Cabbage 


11.625 


Beans T 


38 520 


Craclcers 


87 560 


Cak^Sf cookies 


53 200 


Sairar. Arranalated 


470 580 


Sv rap 






53 200 


Honey 






6 080 


Bread 


87.20 
1.95 


4.80 
.89 
.10 
.67 
.24 


482 000 


Bread, brown 


26 620 


Cranberries 


3 870 


Grapes 


.56 
.48 
.07 
.17 
.41 
.45 
.22 


19.760 


Bananas 


18 000 


Oranges 


2 040 


Pecans 


.14 


9.100 


Aorioots. canned 


72 000 


P nms 




8.500 


P omSt canned 




7 920 


Lemons 




1.160 


CEocolate 


.88 
.16 
.22 
1.08 
.50 
.25 
• .50 


1.46 


8 580 


Baking-powders 


2.467 


CeleryT .'. 




1 750 


Apples. 


1.08 


79.200 


Peaches 


12 750 


Peaches, canned 




7.920 


Melons 


.25 


15 000 






Totals 


285.37 


393.73 


1.287.96 


4.762.978 



The cost of the food in this case was reported at 17 1 cents per day 
per capita. At another date, when the tests were made for a shorter 
period, though under conditions that assured greater accuracy, the 
cost was 18J cents per day per capita. 

The estimates were made on food as purchased, making the usual 
allowances for refuse, such as bone, skin, shell, etc., of the food, as 
these are bought and paid for at the rate of so much per pound or 
bushel or quart. These are no small items either, for some cuts of 
beef lose 20 per cent, from refuse and bone that cannot be used. 
Chickens, alive, lose 38 per cent. Fish lose from 40 to 50 per cent, in 
this way. 

The amount of water, also, is more than we should at first suppose, 
both in meats and in vegetables. Sirloin steak contains 38 per cent., 
blue fish 43 per cent., potatoes 78 per cent., turnips 89 per cent, and 
bread 32 per cent, of water. 

The most expensive items of this dietary are beef, which in the 
above estimate costs $39.78, out of a total of $242 ; and all the animal 
food, including meats, eggs, milk, cheese, and butter, costs $142 - 
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59 per cent. Of the carbonaceous foods, the largest items were sugar, 
syrup, and honey, all together, $13.30 ; and bread, white and brown, 
$11.65. The calories per day per capita were 3437. The nutritive 
ratio, as shown by the amounts of proteins and fats together, and 
carbohydrates, estimated as previously noted, is 1 : 7.6. 

Here again it will be seen that the total number of calories in the 
food is not so much out of the way, though a little high, but the same 
condition prevails as in the other case; that is, the nutritive ratio is 
wide — too much fat and carbohydrates in proportion to the proteids. 

The table following gives some of the results observed both in this 
country and abroad in respect to fuel value of foods and nutritive 
ratio. These are selected from many hundred that have been pub- 
lished, so as to show an average and some special facts. Here also is 
seen the tendency of our Southern people to eat too much fat and 
starch. The figures in parentheses give the number of families or 
clubs studied. 

COMPARISON OF DIETARIES. 



NeffTO farmers, Tennessee 

Cotton operators, Lowell, Mass... 
Mechanics, etc.. New England (20) 
Average for professional men (9) . . 

Saxony, working people (18) 

Middle class, European (II) 

Laborers, Bavaria (5) 

Javanese (World's Fair) 

Football team 

Average wage^amer, Conneeticat 

United States army ration 

Students' dab, Connecticut 

", •• Missouri 

' * * ' Tennessee 

' • ' • average (15) 

'* ** Kansas 



Fuel value 
loaiorios). 



3,270 
4,650 
5.275 
3,315 
2,275 
8.150 
3,295 
1.490 
6,070 
3.605 
3,850 
3,140 
3.560 
3,520 
3,700 
3.437 



Nutritive 

ratio. 

1:- 



11.8 
7.6 
7.8 
6.8 
7.0 
5.3 
4.9 
4.5 
6.6 
6.7 
6.8 
6.7 
8.0 
8.3 
7.4 
7.6 
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CRYSTALLINE LIQUIDS.* 

By Fred B. Pobtsr. Univer^itr of KaQsuff. 
BflKd befure ttio A&AileiQf t ftt Topeka» January 2, 1903. 

/^CRYSTALLINE LIQUID is a term that has come into use to de- 
^^ ecribe a phase in which a few Bubetances have properties of both 
liquids and crystals. At certain temperatures these substaoces ap- 
pear to the naked eye like ordinary liquids. They are free flowing, 
but have a cloudy or milky appearance. Under the polarizing micro- 
scope, however, they show double refractioni a property of crystals. 
At a higher tempemture they suddenly lose the cloudiness and the 
double refractive powers and attain the true liquid phase. The tem- 
perature at which the solid changes to the cloudy liquid is the melt- 
ing point, and the tempt^rature at which the cloudiness disappears is 
<mll©d the transition point. 

The finst a u Instance which was observed to have these pec u bar 
properties was Cholesterine benzoate (CaeHisOOCCeHj.), (Sehenck, 
Zeits, Phys, Chem. 25, B37), In 1887 Reinitzer, a German chemist, 
observ^ed that this substance melted at 145^ to a cloudy liquid, and 
that at 178 the cloudy appi*arauce suddenly disappeared. He did 
not, however, observe its double refraction. 

In 1890 three azoxyphenolethersj which had this cloudy modifica- 
tion of the liquid state, were made and studied by Gatterman (Be. 
23, 1738), The compogition, melting points and transition points of 
these substances are shown in the following tJible: 



Pa mazo xy a d iaoli 
Faraasoxy phenetol , 
ADi3ola£oi:jpbeDatol, 



Formula. 

\o/ 

CtHsOCuHi-N ^N-CtfHiOCiHft 



MeltiDtf 


Trati«itioa 


point* 


point. 


lir 


134,1 



i34,5^ 



86" 



164.2^ 



IIG- 



Gatterraan also found that these substances, when exhibiting this 
cloudy appearance, have the proijerty of double refraction. This he 
observed by means of a special apparatus for heating the substance 
under the polarizing microscope. Such an arrangement is necessary 
to observe the double refraction in the crystalline liquids thus far 
known, because none have been discovered that have the crystalline 
liquid phase at ordinary temperature. 

The properties of the azoxyphenolethers have been further studied 

* Ab^raet ot a thesis preiwDted to tlie faculty of Ifae Sehool of Ba/nneerinff of the Uuiv^rsje^ 
of KaDftAf for the d@igree of bachelor of seieni^ in cliemicft.1 enjiDeeriniff* The work waa carrinil 
on io tlue lAborator? of ort^nic ohemJttr;, under direction of rrof. Sdward Biirlow. 
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by Lehman (Zeits. Phye. Chem. 5^ 427), He euspended drops of 
th^e© substances in a medium of tlie same density, and found that 
the drops had two axes, as in solid crystals. The drops were roundiid 
in form, but when two of these came in contact, instead of forming 
ooe drop with only two axes, four axes still remained. Pressing drops 
between glass plates did not destroy the axes, as might be expected. 

The study of other physical chemical properties of these crystalline 
liquids has been carried on by Schenck. { Zeits. Phys- Cheui. 2o, 
3B7), He determined their density at ditferent temperatures, and 
found on platting the density curves that he obtained nearly straight 
lines, with the exception that at the transition point the density 
changRS suddenly while the temperature remains constant, making a 
jog in the curve. The curves for all the crystalline liquids known are 
similar, 

The molecular weight of the substances in the two liquid phases 
was found to be the same ; that is, there is oo change in the size of 
the molecules when the liquid passes through the tninsition point. 
We must have, then* two liquids which are cheruically identical, but 
different in their physical properties, and, therefore, truly physical 
isomers, A curve showing the relation of the different phases of one 
of these substances could be drawn similar to the curve for sulphur. 
Sulphur has one vapor, one liquid and two solid phases, the munuclinio 
phase occupying ti triangle ( see Physical Chemistry » Walker }, while 
a crystalline liquid has one vapor, two liquid, and one solid phase* 
the crystalline liquid phase txjcupying a triangle. 

Such peculiar properties seemed worth obser\"in|y, so we decided to 
make one of these substances. With the materials at hand, the prepa- 
ration of /?-a7.oxyanisol proraised the Jaest results. The compound 
from which jfj-nitrophenetol was made by Gattc*rman is now on the 
market, but as it could not be procured at once, it became necessary 
to make it. The jt^-nitrophenetol can be made (1) by treating j?-phe- 
netol with fuming nitric acid (Hallock, Am. 1, 271 ), or (2) by boiling 
/j-nitrochlorbenzene with alcoholic potassium hydroxide solution (C, 
Willgerodt, Be. 15, 1002). The latter method was used. The ;?-nitTo* 
chlorbenzene was prepared from chlorbenzene, and the ohlorbenzene 
from benzene itself. 

For the preparation of chlorbenzene, benzene was chlorinated in 
the presence of aluminum turnings. The resultant liquicl colored by 
decomposition products, contained varying amounts of the chlorben- 
zene&r which were separated by fractional distillation. The relative 
amounts of the mono-chlorbenzenes depended upon the amount of 
chlorine led int<j the benzene, and on the temperature during chlorina- 
tion* The best results were obtained by warming the benzene until 
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it was evident that the reaction was beginning and then cooling it as 
soon as possible. In this way almost no black decomposition prodncts 
and relatively more of the mono-chlorbenzene was obtained. In the 
fractional distillation, a part distils over below 90^ This was used in 
the next chlorination. The next fraction contains mono-chlorbenzeife, 
b. p. 132*^. At higher temperature, small amounts of dichlorbenzene, 
b. p. 172^ and of 1, 2, 3, 4-tetrachlorbenzene were obtained ; and 
finally in one case, when the chlorination was carried too far, some 
higher distillations were obtained, even up to 300°; but no other pure 
compounds were separated. It was necessary to repeat the fractional 
distillation at least seven times to separate the compounds. 

Para-nitrochlorbenzene was next prepared (Riche A. 121, 357), 
by nitrating the chlorbenzene with fuming nitric acid at the tempera- 
ture of ice-water. Both the ortho and para compounds are formed. 
At first the para compound was obtained pure by repeated crystalliza- 
tions, but it was found later that an almost complete separation could 
be made by means of a Buchner funnel and the suction-pump. The 
ortho compound contains a considerable quantity of impurity, and is 
a liquid, and if pure it should melt at 32.5^. The para compound be- 
ing solid, m. p. 83^ remains on the filter. 

Paranitro-phenetol was then obtained (C. Willgerodt, Be. 15, 
1002) by heating a mixture of 300 cc. alcohol, 150 cc. water, 10.5 
g. potassium hydroxid, and 30 g. j^-nitrochlorbenzene for thirty -six 
hours in a flask with a return condenser. The product obtained, 
after diluting with water and filtering, was purified by distillation 
with steam. The unchanged p-nitrochlorbenzene distils over first, 
followed by the jt?-nitrophenetol. A solid dichlorazoxybenzene, melt- 
ing at 155^, and /?-nitrophenol in solution remain in the flask. 

Paraazoxyanisol was next prepared. Six g. sodium, 60 g. methyl 
alcohol, and 16 g. jp-nitrophenetol ( Schenck, Zeits. Phys. Chem. 25, 
346), were sealed in tubes and heated for five hours at 110°, in the 
bomb furnace. The product, treated with alcohol, left a solid, which, 
when crystallized from chloroform, melted at 114°, and passed its 
transition point at 134°. As no microscope with heating stage was 
available, the double refraction of the paraazoxyanisol could not be 
observed by us. 
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SOME KANSAS PETROLEUM. 

By EDW4BD Bartow And Elmzb V\ McCollum, DaiTarsitr ot KftOBAs. 
Rd»ci before the AcBdemy* at Topeka, Jaauary 1» 19QS> 

/"VUR attention was called to the fact that there must b© conBider- 
^"^ able variation in Kansas petroleum when some specimens dif- 
fering entirely in character were sent to the laboratory of organio 
cheraistry for analysis. We therefore thought it advisable to collect 
epecimens from various parts of the Kansas oil fields, and to make 
tests to prove our conclusion that there was a decided variation in the 
character of the oils from different parts of the field. This pai>er tells 
of our observations of the specific gravity, flash point and burning 
point of eight samples of oil collected in Allen and Neosho counties. 

To prevent loss of volatile oils, it is desirable that the samples be 
collected directly from the wells. Owing to the different stfiges in 
the development of the pumping arrangements of these wells, it was 
not always possible to collect the samples under like conditions. We 
have noted the conditions of collection below. 

\Wb have not included the record of the depth of the wells in this 
paper, because the height above sea- level and the dip of the strata 
tnuet also be taken into consideration in order to make an accurate 
comparison of the depths. 

Sample No. 1 was from a well about three miles north of Chanute. 

Sample No* 2 was from a well about one and one-half miles east of 
Chanute, 

Sample No. 3 was from a well three miles south of Humboldt. 
This sample was taken directly from the well by the writer 

Sample No, 4 was from a well two miles north of La Harpe, and 
had been in barrels exposed to the air for several days before collec- 
tion was made. The well was new, and had been shot only about ten 
days, 

Sample No. 5 was from a well in the northern part of the city of 
Humboldt, and was taken from a tank into which it had been pumped* 
The Engler test showed water. 

Sample No, 6 was from a well four miles southwest of Humboldtj 
and was in part taken directly from the flowing well and part from a 
barrel. 

Sample No* 7 was from a well about a mile west of Humboldt, and 
was pumped directly from the well. 

Sample No. 8 was from the schoolhouse well in Humboldt, The 
«a nnm^ily a gas well, but some oil collects and must be pumped 
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at intervals. The oil obtained had been pumped three or four hours 
before it was secured by the writer. 

The following table shows the relative properties of eight samples 
of oil from Allen and Neosho counties : 



No. 


Specific 
gravity. 


Baome. 


Flash point. 


Bnrninff point. 


Fahren- 
heit. 


Centi- 
grade. 


Fahren- 
heit. 


Centi- 
grade. 




0.866 
0.872 
0.940 
0.906 
0.912 
0.880 
0.874 
0.875 


32.5 

31.8 

19.8 

25. 

24. 

30. 

81. 

31. 


52^ 
112 
289 
167 
160 

52 

52 

77 


ll« 
89 
148 
75 
71 
11 
11 
25 


770 
129 
360 
208 
241 
124 

79 
124 


25° 




54 




172 




98 




116 




51 




26 




51 



In the above table, we would call attention to the following differ- 
ences : The specific gravity varies from 0.866 ( Baum6 32.5 ), in No. 1, 
to 0.940 ( Baum6 19.3 ), in No. 3. No. 3 and No. 5 contain some water, 
which makes the specific gravity a trifle higher than the dry oil 
would be. 

The flash points vary from 11^ C. (52^ F.), in Nos. 1, 6, and 7, to 
143" C. (289" F.) in No. 3. 

The burning points vary from 25° C. (77" F.), in No. 1, to 72" C. 
(360"F.), inNo. 3. 

We have also made distillations of the above samples according to 
the method of Engler. We used 300 cc. of crude oil, and carried on 
the distillation in 500 cc. glass distilling flasks. We collected the dis- 
tillates in five-per-cent. fractions. The results of these determina- 
tions we will report in a later paper. 

Judging from this preliminary work, the results seem to warrant 
the continuation of the examination of oils from other parts of the 
Kansas field. 
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THE COMPOSITION AND DIGESTIBILITY OF PRAIRIE HAY 
AND OF BUFFALO-GRASS HAY. 

By J, T, Wi£.LAaD atid R, W, CLOTMiBlt. Kdosas Staie Agricultumi CoUegie. 
R«ar) b^fpre the Acudamj^ at loJa, Deeember 3J, 1^1. 

\ NUMBER of digestion experiments have been carried out in re- 

■^-^ cent years at the Kansas State Agricultural College Experiment 
Statioo, and it seemed that two of these might be of some interest to 
the Academy, namely, those on prairie hay and buffalo-grass hay* It 
is well-known that our prairie hay of the eastern part of the state is 
not in high repute as a feed, and it is even more uniformly true that 
the short grass of the plains has always been in favor- Even when 
dead it has served to nourish animals well and bring them through 
the winter without other feed^ wben suow did not prevent access to 
it* Undoubtedly there are great difPerenoes among various samples 
of both the grasses in question and hays made from them, and the 
results here recorded are not submitted as dt^finitive, but they certainly 
are suggestive. 

The prairie hay used was from the uplands of Riley county, and 
was regarded as of good quality. No botanical analysis was made of 
it, but it probably contained a good deal of the little bluestem* It 
was out about August 1, 1898, and was prepared for sampling and 
feeding by running it through an ensilage cutter. After a preliminary 
feeding of six days to clear the digestive tract of other feed, the test 
proper began and continued for six days more. Twenty pounds per 
day were fed, of which about three- fourths were eaten. The animal 
used was a three*year-old Hereford steer. 

The buffalo.grass hay was cut with a lawn-mower in Logan county, 
during the latter part of July, 1899. It required about ten daye' work 
to get BOO pounds of hay. This was shipped to the station in excel- 
lent condition. This hay required no further cutting to prepare it for 
uniform mixing and sampling. It was fed to a yearling steerj a grade 
Short- horn. Not being accustomed to this delicacy, our steer refused 
to eat it at 6rst, and had to be brought to the ration by mixing it with 
alfalfa and gradually increasing the proportion of the buffalo-grass. 
In about six days he was on the pure butfalo-grass. He was given a 
Ijreliminary feeding of five days^ followed by five days of the period 
of exact ol>8ervation . He was given eighteen pounds per day, and ate 
about three -fourths of it. 

The table following gives the more interesting details of the results. 
It will be seen that, in respect to the total dry matter, the two hays 
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are almost identical, but that we have an enormoos difference in the 
amount of protein present and in the digestion coefficient of the pro- 
tein. Buffalo-grass, in fact, is found to be very much superior to any 
of the ordinary rough feeds and fodders. It is fully equal to Ken- 
tucky blue-grass and but little inferior to red clover. 

It should perhaps be stated that the digestion experiments and the 
analyses were performed in the usual manner, and that in the table, 
for convenience, certain data are expressed in more than one way. 
Thus, the pure proteids are a part of the crude protein and the carbo- 
hydrates are the sum of the fiber and the nitrogen-free extract. 

Composition, coeflScients of dip^tibility and percentages of digestible constitu- 
ents in prairie hay and buffalo-grass hay. 



Water. 



AbIi. 



Grade 
pro- 
tein. 



Pure 
pro- 
teids. 



Fiber. 



eztnd. 



Ourbo- 
kTdmtM. 



Fat. 



Total 
dry 

matter. 





Composition of Uie air-dry sabstanees. 








Prairie hay 


9.07 
8.16 


7.88 
12.10 


3.62 
11.31 


8.62 
10.00 


29.77 
24.10 


47. 4t 

42.33 


77.21 
66.48 


2.24 
2.00 


90 98 


Baflalo-ffrass liay 


91.84 



CoefBciente of digestibility 


i. e., the percentage of each constituent that is digestible. 


Prairie liay 


25.30 
6.04 


17.67 
54.38 


20.91 
57.70 


61.18 
64.65 


61.25 
61.71 


61.07 
62.75 


56.57 
62.41 


51.45 


Baflaio-fcrass hay 


50.08 



Percentages of digestible constituents in the air-dry substances. 



Prairie hay 

Buffalo-grass hay.. 



1.97 
0.70 



0.61 
6.20 



0.74 
5.88 



17.76 
15.77 



29.14 
26.24 



46.90 
42.01 



1.97 
1.28 



51.45 
50.06 
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DISTINaUISHING RED AND WHITE OAK LUMBEE B7 
CHEMICAL ANALYSIS OF THEIR ASH. 

By E. 8. Knbke^ Uldlimd CuU^go, Atcliieou* 

A FEW years ago the county aorveyor of Aiobisun county appealed 
-^^ to the author of the following notea for information as to 
Enethoiis of distingaishing betweun red and white oak lumber, It 
that among hiB duties was the inspection of the lumber pur- 
Gtiadsd by the county for bridge purposes, and, as the contracts called 
for white oak, he wanted to be sure that white oak lumber was being 
famished, and not red oak, which usually rates in the market at two 
dollars less per thousand feet than white oak. 

As is well known, the color of a freshly planed surface affords no 
reliable information as to the nature of the material, the white oak 
frequently being darker than the red. True, white oak is usually 
more closely grained than the red, but even this distinction may be 
deceptive in material &om widely separated loc^itiee. Again, the 
white oak is usually heavier than the red, weighing forty -six pounds 
to the cubic foot, while the red weighs but forty -one pounds on the 
average. But, as may be readily seen, results as to weight will be 
gieatly modified by the amount of seasoning, time of cutting, method 
of storing, etc. 

It occurred to the writer that possibly a chemical analysis of the 
ashes of the several varieties might be of service in determining the 
kinds of lumber in ciuestion. Accordingly, a sample each of white, 
red, post and willow oaks was obtained from the Carlisle Lumber 
Cdmpeny, of Atchison. The material was furnished direct from their 
mills in Arkansas, and represents results from one locality alone. The 
red and willow oaks are of the black oak tribe^ the members of which 
require two years to perfect their fruit, while the white and post oaks 
belong to the annual- frui tod division. The representatives of the 
black oaks gave a much higher percentage of ash than those of the 
white oaks, ranging over thirty-two^hundredths per cent, of the sea- 
soned wood for tlu^ former, and less than twenty- hundredths per cent, 
for the latter, This difference was found mainly in the quantity of 
lime and poiaah present, the red oaks showing about twenty j>er cent, 
more of limf' and five per cent, more of potash in tfie ashes than did 
the white oaks, 

Bearing these considerations in mind, we should have hen: a sure 
method for distinguishing disputed samples of white and red oak. 
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ON THE ALKTL SULPHATES. 

By F, W. BusnosrOt Kiiiiawa Citj- UDivenlty* 
Read b^fpm tbo Aeadttmi^, at TQpek«, Jauutiry 1, tdOi, 

T^WO lowest members of the series of neutral alkyl salphatee, 
-^ dimethyl sulphate and diethyl sulphate, have long been knowo. 
In 1870 Chapman* obtained impure diiaoaniyl sulphate by passing 
sulpur dioxide into isoamyl nitrite, Stempnewsky^ states that aikyl 
sulphates are formed by the interaction of silver sulphate with alkyl 
haloids, but Nef^ found that while this method yields norraaldipropyl 
eulphato and diisoamyl sulphate it does not furnish diisopropyl sul- 
phate nor diisobutyl sulphate, and accounts for this by painting out 
that these esters possess very low dissociation points. On this ao- 
oount, he suggests that the only possible method which presents itself 
for their synthesis at low temperature is the interaction of sulphury 1 
chloride or its esters with alcoholates. 

Following this suggestion, I have prepared ethyl isopropyl sulphatet 
ethyl isobutyl sulphate and ethel isoamyl sulphate from chlorsulphonic 
ethyl est<*r and sodium alcoholates, and diisopropyl, diisobutyl and 
diisoamyl sulphates from sulphuryl chloride and the sodium alcohol- 
ates. 

The reaction between sulphuryl chloride and sodium alcoholatea ia 
complicated and the yield of alkyl sulphate cut down by the dissocia- 
tion of the Bulphuryl chloride into sulphur dioxide and chlorine. T 
wish, on this account, to investigate this reaction further before stating 
my results, and at present describe only my experiments with chlor- 
Bulphonic ethyl ester, 

CHLOimtTLPHONIC ETaVL MaTEtt» 1T3 PRKPARATIOK A2tD PROPKRTlieS* 

Soon after the constitution of sulphuric acid and its relation to 
chlorsul phonic acid and to snlpliuryl chloride had been established, 
R. Williamson* prepared chlorsul phonic ethyl ester '*by direct com- 
bination of chloride of ethyl with anhydrous sulphuric acid. Its 
composition was determined by finding the weight of the product ob- 
tained by combining a known weight of ^SOit with chloride of ethyl," 

Purgold" found that in this reaction at least two of the three possi- 
ble isomers are formed* and his work has. in part, been confirmed by 
Armstrong.'* He also proved that the ester thus obtained is identical 
with the chloranhydride of ethyl sulphuric acid, which he made by 

1. Btsr. d. ch«m. Ofls. 3. 020 (1^70). A. Lbbig'» Aii£i«leEi ai^ 10 1 1901 ), 

2, Bflr. ± cbmii. 0«h, n, fili ( tgTg). I. Jr. CLem, Sex;. 10. lOQ (18&T)* 
1^, Leibig'fi AaoBleti IIB. 121 iVm), Ben d, «honi. Cle?. Ik M2 (1^73). 
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the action of phosphorus peiitaohloride upon dry potafisium ethyl 
sulphate, as well as with a body prepared by Wilm*^ hy the action of 
fuming sulphuric acid upou chlorcarbonic ethyl efiter, carbon dioxide 
beiug liberated. 

M* M tiller^ obtained the same compotind, together with iaethionic 
acid, by paBsiug ethyleue into chlorsulphonic acid. 

It was also obtained by Saudineyer^ by the addition of ethyl 
hypochlorite to sulphur dioxide. 

On passing chlorine gas, free from air, into a solution of sodium 
bisulphite in ten per cent, aqueous alcohol*, I have found that chlor^ 
sulphonic ethyl ester is at BiBt formed rapidly, but is destroyed as 
soon as a considerable quantity of hydrochloric acid has been formed. 

Through Claeseon s method^' free ethyl Bulplnaricacid is now easily 
accessible, and from this Nef ^*' has prepared chlorsulphonic ester by 
means of phosphorus pentachloride, but I have had difficulty in re- 
moving tho last traces of phosphorus from the ester thus made* 

The chlorsnl phonic ethyl ester used in the experiments hereafter 
described was mado from siilphuryl chloride and alcohol by the fol- 
lowing modification of Behrend's method : ^ ' 

Sulphured chloride ( Kahlbaum's ) was put into a distilling flask 
fitted with a doubly perforated stopper, through which were inserted 
the stem of a dropping funnel and a glass tube connected with a cal- 
cium chloride drying tube. The end of the glass tube was drawn out 
until almost capillary, and dipped below the surface of the sulphury 1 
chloride. The delivery stem of the distilling flask led to a wash-bot- 
tle containing water and provided with a safety tube. The wash- 
bottle was connected with an aspirator, and air was drawn through 
the liquid for the double purpose of keeping the liquid constantly 
stirred and of carrying away the extremely irritating fumes. The 
tlask was immersed in a freezing mixture. Absolute alcohol ( a little 
in excess of one molecule ) was admitted drop by drop from the drop- 
ping funnel. Wlien all the alcohol was admitted the freezing mixture 
was removed, but the air current was 'maintained about half an hour 
longer^ until the liquid acquired the temperature of the room and be- 
came perfectly colorless. After standing, two layers may be distin- 
guished; the lighter and smaller consists mainly of ethyl sulphuric 
acid, and the heavier of nearly pure chlorsulphonic ester. The lower 
layer, after washing with cold water* drying with calcium chloride, 
and distilling under reduced pressure, yields over sixty per cent, of 
the theoretical quantity of the pure ester, 

L 0.3372 gram substance gave 0.5528 gram BaSO*. 



$. Jr* i>r«k- Cham. (2) l, 244 (ISTOJ, 
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II. 0.4108 gram substance required 28.20 co. AgNOs solution, rep- 
resenting 0.0984 gram CI. 

III. 0.3450 gram substance required 23.53 cc. AgNOs solution, 
representing 0.0821 gram CI. 

Calcalated for Found. 

Cl-S02-OCfH5. I. II. III. 

S 22.18 22.51 

CI 24.52 .... 23.96 23.80 

Chlorsulphonic ethyl ester is a colorless, limpid liquid, possessing 
a sharp, pungent odor, irritating to the eyes and exciting tears. Its 
boiling-point under a pressure of 14 mm. is 52'', and under 20 mm. 
58°. The specific gravity is 1.3630 at 18°. It is soluble in ligroin, 
chloroform, and ether, but attacks ether when warmed. It is also 
soluble in fuming nitric acid, and is precipitated unchanged by the 
addition of water. Water affects it only slightly in the cold, even 
after standing with it for weeks; but on heating, decomposition 
quickly sets in. Thus, 4.8 grams of the ester heated in a distilling 
flask containing 40 cc. water, gave 150 cc. of ethyl chloride, or 16 
per cent, of the theoretical amount. The decomposition of the ester 
by alcohol has been shown by Claesson to yield ethyl chloride, hy- 
drogen chloride, ethyl sulphuric acid, ether, and a small amount of 
diethyl sulphate. 

ACTION OF CHLORSULPHONIC ETHYL* ESTER UPON. SODIUM ALCOHOLATB8. 

1. Upon Sodium Ethylate. Twenty-five grams (2mols.) freshly 
prepared sodium ethylate, dried at 180° in a hydrogen stream under 
reduced pressure, were suspended in 100 grams purified gasoline 
( b. p. 110°-125°). Twenty-five grams chlorsulphonic ethyl ester were 
slowly added by means of a dropping funnel, the mixture being con- 
tinually agitated and kept cool in an ice-salt freezing mixture. After 
the ester had all been added, the temperature was allowed to rise to 
about 10*^, and was kept there until the odor of the ester was no longer 
noticeable. The gasoline solution was then decanted, filtered, and 
subjected to distillation from a water-bath, and yielded ethyl ether, 
which after rectification weighed 2.85 grams. The residue of salts 
was washed with absolute ether and the washings were added to the 
gasoline from which the ether formed in the reaction had been re- 
moved as above described. On then removing the ether and gasoline 
by distillation at reduced pressure, 9.92 grams diethyl sulphate, dis- 
tilling between 96'' at 18 mm. and 96^ at 14 mm., were obtained — a 
yield of 32.2 per cent. After being washed with ether, the salts were 
dissolved in water and the solution was saturated with carbon dioxide, 
then evaporated to dryness under reduced pressure. By digestion 
with absolute alcohol, 12.2 grams sodium ethyl sulphate were obtained 
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(47.6 per cent.) The residue, insoluble in alcohol, gave, on dissolv- 
ing in water — acidifying with hydrogen chloride, etc. — 2.05 grams of 
barium sulphate, whicli corresponds to 1.25 grams (5 per cent.) sodium 
sulphate. 

2. Upon Sodium Isoainylate. Ethyl Isoamyl Sulphate, CaHiiO- 
SOi-OCsHij. Twenty-two grams ( li mols.) sodium isoamylate, dried 
at 220° in a stream of hydrogen under reduced pressure, were sus- 
X>ended in 100 cc. absolute ether, and cooled in a freezing mixture of 
ice and salt, and 19.5 grams chlorsulphonic ethyl ester added ; drop by 
drop. The temperature was allowed to rise slowly to about 15' and it 
was observed tliat the sodium isoamylate gradually dissolved, and that 
salt did not separate even after lialf an hour's standing at room tem- 
l>erature. On heating the mixture, however, under a reversed con- 
denser, much salt was deposited. The ethereal filtrate was first 
distilled at about 100 to 150 mm. pressure in order to remove the ex- 
cess of ether, the amyl alcohol, and amyl ethyl ether. The two last 
substances were formed in considerable amounts but were not quan- 
titatively separated. The residual oil was distilled at about 18 mm. 
pressure ; there was mucli charring with evolution of sulphur dioxide, 
but the distillate, after washing with dilute sodic hydrate and drying 
with calcium chloride, yielded 5 grams (37 per cent.) of pure ethyl 
isoamyl sulphate (described below). The salt residue insoluble in 
ether was worked up in the same manner as the salts formed from 
sodium ethylate, already described. The absolute alcoliolio extract 
weighed 7.4 grams and proved to be sodium isoamyl sulphate, although 
possibly sodium ethyl sulphate may have been present in small quan- 
tity. Considered as sodium isoamyl sulphate, the amount found was 
29 per cent, of tlie theory. The remaining salt residue yielded 6.88 
grams BaS04, corresponding to 4.19 grams (21.8 percent.) of sodium 
sulphate. 

In a second experiment, 34 grams sodium isoamylate, 150 cc. ether 
and 30 grams chlorsulphonic etliyl ester were used. Tlie ethereal so- 
lution was not heated under the reversed condenser, as in the pre- 
ceding experiment, but on adding about 25 cc. of cold water a thick 
gelatinous mass of saU.s was precipitated, wliich dissolved on adding 
(125jD0.) more water. The ethereal solution was washed frequently 
with water, dried with calcium chloride, and subjected to fractional 
distillation under reduced pressure. The oil that remained after the 
removal of the amyl alcx)hol and amyl ethyl ether was, liowever, not 
directly distilled, but first again taken up in ether, washed with dilute 
caustic alkali, dried with calcium chloride, and then distilled at re- 
duced pressure. Thus 20 grams (49 per cent.) of pure ethyl isoamyl 
sulphate were obtained. 
-6 
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Q.4636 gram substance gave 0.5646 gram BaSOi ( Carius ). 

Calealated for 
CsHaO-SOr-OCfiH 11. Found. 

S 16.34 16.72 

Ethyl isoamyl sulphate is a colorless oil, resembling diethyl sul- 
phate, but its odor is less agreeable, although somewhat like that of 
bananas. Its boiling-point was found to be 127-128'' at 15 mm. ; specific 
gravity, 1.079 at 20*^ (Westphal): index of refraction for sodium 
light, 1.4118 (Abbe). It is insoluble in and is not affected by cold 
water, but dissolves readily in alcohol, ether, and ligroin. Heated 
above 140'', rapid decomposition begins. 

3. Upon Sodium Isobutylate. Ethyl Isobutyl Sulphate, CiH^O- 
S02-OC4H{». Proceeding exactly as in the experiment last described, 
25 grams (1.5 mols.) sodium isobutylate, freshly prepared and dried 
at ISO^'-liKy in a stream of hydrogen under reduced pressure, were sus- 
pended in about 100 cc, absolute ether, and treated with 30 grams 
chlorsulphonic ethyl ester. On adding water to the clear ethereal 
solution obtained, a copious gelatinous precipitate was instantly 
formed. The products isolated were : 

Ethyl isobutyl sulphate, 18.7 grams, or 50 per cent. 

Sodium isobutyl sulphate, 9.6 grams, or 26 per cent. 

Sodium sulphate, 3.2 grams, or 11 per cent. 

The ethyl isobutyl sulphate obtained boils at 108"" under a pressure 
of 13 mm. and possesses the specific gravity l.W)8 at 23"* ( Westphal). 
Its index of refraction for sodium light is 1.4068 (Abbe). It is a 
colorless oil, insoluble in water, having an odor similar to that of 
mandrake. In a sulphur determination (Carius), 

0.6276 gram substance gave 0.8183 gram BaSOi. 

Calculated for 
CsHAO-SCVOCiHy. Foand. 

S 17.60 17.90 

4. Upon Sodium Isopropylate. Ethyl Isopropyl Sulphate, 
CxH&O.SO-i-OCjH:. On treating 27 grams (2 mols.) sodium isopro- 
pylate, suspended in about 100 cc. absolute ether, with 22.8 grams of 
chlorsulphonic ethyl ester, the following products were obtained : 

Ethyl isopropyl sulphate (crude oil), 16.2 grams, 62.2 per cent. 

Sodium isopropyl sulphate, 7.5 grams, 29.3 per cent. 

Sodium sulphate (not weighed). 

Ethyl isopropyl sulphate is less stable than the other alkyl sul- 
phates here described, and consequently tliere is much loss in distill- 
ing it even at reduced pressure. Its boiling ix>int is 105° at 18 mm. 
pressure ; the specific gravity, 1.143 at 21° ( Westphal), and the index 
of refraction for sodium light, 1.4062 (Abbe). For the analysis a 
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distilled portion was taken up in ether, washed with dilute caustic 
soda, and dried with calcium chloride. The ether was then removed 
by heating to 60° in a vacuum. 

0.4904 gram substance gave 0.6664 gram BaS04. 

Calcalated for 
C2H6O-SO2-OC3H7. Found. 

S 18.95 18.65 

The sodium isopropyl sulphate obtained closely resembles sodium 
isobutyl sulphate in appearance, soapy feel, and solubility in water 
and alcohol. A portion of it was hydrolyzed by means of hydro- 
chloric acid and the alcohol thus obtained boiled l^etween 79.5° and 
82°. This on oxidation gave acetone, as was proved by converting it 
into indigo by condensation with o-nitro benzaldehyde. 

I wish to gratefully acknowledge that the results I have to present 
were made possible by my appointment, three years ago, to a fellow- 
ship in the University of Chicago. My work was, however, seriously 
interfered with by sickness, and is not yet completed. 
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SOUS SANDSTONE WATERS OF GREAT PURITT. 

By E. H. S. Bailet, of Knnsaa University.' 
Head before the Academy, at lola, December 31. 1901. 

]iyrANY attempts have been made to classify mineral waters, but 
■^^ as their composition is so complex, it is evident that any sys- 
tem that may be adopted will be somewhat defective. The simplest 
classification would be one that arranged in each group those waters 
having a predominance of similar constituents, or ions. The system 
which we have adopted is a modification of that proposed by some 
other chemists, and is as follows : 

I, The Chloride group. VI, The Sulphide group. 

II, The Sulphate group. VII, The Chalybeate group. 

III, The Chlor-sulphate group. VIII, The Special group. 

IV, The Carbonate group. IX, The Soft Water group. 
V, The Chlor-sulpho-carbonate 

group. 

It is my object to call attention to the last of these, the soft- water 
group. As such a large proportion of the rocks of Kansas are of 
calcareous origin, it is natural for us to infer that the waters are 
nearly all hard, from the presence of carbonates and sulpliates of lime 
and magnesia. Fortunately, however, there are few areas where 
sandstone and other rocks prevail, and here we find excellent soft 
waters. 

Among those that have been examined in the laboratory of the 
University, the following are worthy of special note ; the amount of 
solid or mineral matter obtained in eacli case on evaporating a gallon 
of the water is expressed in grains : 

Delaware springs 8.27 

Parker'8 8.89 

Linwood* 9.90 



Chico spring: 14.92 

Kansas Clarus 20. a3 



Conway Springs 3.41 

BrookviUe No. 2* 3.84 

California 6.13 

Cave spring 6 . 75 

BrookviUe No. 1 * 8.09 

Sand springs* 8 . 15 

* Carbon dioxide to form bicarbonates is not incladed. 

These springs either flow from sand or from beneath sand rocks. 
These rocks often contain considerable iron and a little of this is al- 
most always found in these waters. With the exception of the water 
found near BrookviUe, and that of the Conway Springs, the California 
spring contains less mineral matter than any that has been analyzed. 

The California spring is said to have derived its name from its 
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situation on one of the numerous trails leading across the state to the 
mountains and to California. It is situated on the southern slox)e of 
the broad valley of the Marais des Cygnes, about four miles northwest 
of Ottawa. The temperature of the water is oS"" P., and the flow is 
450 gallons per hour. There are no rare constituents in the water, as 
the following analysis shows : 

Orams per liter. 



Sodium (Na) 0068 

Calcium (Ca) 014C 

Magnesium (Mg) 0018 

Iron(Fe) 0004 

Chlorine (01) 0106 

Sulphuric acid ion (8O4) 0074 

Silicic acid ion (SiO^) 0238 



RADICALS. 

Sodium oxide (NasO) 0092 

Calcium oxide (CaO) 0205 

Magnesium oxide (MgO) 0031 

Iron oxide (FeO) 0005 

Chlorine (CI) 0106 

Sulphuric anhydride (SO») 0062 

Silicic anhydride (SiOt) 0180 

Carbonic anhydride (COii 033^ 

Water (HjO) 0067 

Oxygen equivalent 0024 

Total .1051 



Hypothetically combined as follows : 

Grams 
per liter. 

Sodium chloride (NaCl) 0174 

Calcium sulphate (CaS04) 0106 

Calcium bicarbonate (CaHs(C03)2) 0466 

Magnesium bicarbonate (MgH2(C03)s) 0113 

Iron bicarbonate (FeH2(C08)2) 0012 

Silica (SiOs' 0180 

Totals .1051 



QraiDs 
per gallon. 

1.018 
.618 

2.721 
.661 
.071 

1.049 



6.138 



There is a demand for waters that are extremely pure in the treat- 
ment of certain diseases where an abundance of mineral matter is in- 
jurious. This water contaius very much less solid matter than such 
waters as the Waukeslia, Jackson Lithia, etc. waters that are recom- 
mended more for their purity than for any spe(*ial ingredients that 
they contain. There are waters found in the sandstone and granite 
regions of the East that are as pure as the California spring, and some 
actually contain less than two grains per gallon, but it is interesting 
to notice that we have in the middle West just as good waters, and 
that they are abundantly supplied in certain localities. 
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THE SPANISH PEAKS. 

By J. J. Jewett, Topeka, Kan. 

WHERE glacier gleamed, a jeweled precipice, 
With torrents pouring from its blue abyss, 
Before Niag'ra had begun to trench 
Its channel through Ontario's rocky bench, 
1 stand, and view a river's whirling flood 
Fall seaward with its tinge of tribute mud. 

I marvel if, again, the ice will gleam 

A thousand feet above the turbid stream. 

A city rests upon the glacial grist,* 

With towers and spires the blessed clouds have kissed : 

Its smoke, and steam, and qqreeching sounds of power 

Proclaim its Kings of Toil rule every hour. 

I wait the dark, one-eyed, steam- spirit steed. 
That dares essay the black tornado's speed : 
I mount a carriage gorgeous with plush : 
A bell is rung : a thousand people rush 
This way and that: the city vista yields 
To farms well tilled and ample pasture fields. 

The westward train th' ascending prairie streaks. 
And far southwest reveals the Spanish Peaks, 
That tower above the earth-curve of the plain 
As shipmasts loom above the convex main, 
While yet the bulky body of the ship 
Lies hid below the dim horizon dip. 

In sooth they seem a ship in steady sail 

Across a swardy sea of swell and swale, 

Above the panorama, boundless stretched. 

Of moveless troughs and billows Time has etched 

With wind and water, frost and acid gas, 

And clothed in herbage decked with plumes of grass. 

*Tbe titaatioD is applicable to Topeka, Kau., or to Kansas City, Mo. 
The Spanish Peaks aro situated on the south border line of Haerfano county, in 
■oofeheastem Colorado. The went peak, on the authority of Hayden, is 18,6^ feet high : 
bat Wheeler found it to be 100 feet hisher. The latter altitude is that which is gener- 
ally accepted. The summit of the west peak is about 7000 feot above the low hills adja- 
cent, and about 8000 feet above the surface of the plain fifteen to twenty miles distant. 
The east peak hat 1000 feet less altitude. The summits of the peaks are about three 
miles apart. Owing to the absence of surrounding mountains the peaks are more con- 
■picoont than Pike's Peak, although the latter is more than 400 feet higher than the 
west peak. The Santa Fe and the Missouri Pacific roads afford westward tourists views 
at a diatanoe of ninety miles and under. R. C. Hills ( Proc. Colo. 8ci. Soc., IbOO) says the 
peaks are ** natoral lightning-rods," and f ulffurites abound upon them. He classes the 
peaks aa laoeolithic eruptions, and states that the west peak carriex a large mass of 
metemorplioeed aedimentary rock. Hayden and Endlich regarded the peaks as an enor- 
mous dilfie. Prof. I. C. Russell ( Volcanoes of North America) says they are the " roots " 
of Yast* ezMiiet Tolcanoes. All are agreed that they are the product of Tertiary timef. 
The ooal-bedt of the region are of the Laramie formati<m.— j. j. j. 

(73) 



74 KANSAS ACADEMY OF SCIENCE. 

Above their base two thousahd meters high — 
Gray silhouettes — they jut against the sky, 
Vet eighty miles away, as flies the crow. 
Are they Dot clouds on the horizon low — 
Not rooky masses from the Earth*s hot breast, 
By forces measureless and ceaseless pressed ? 

I watch and wait, till o*er the rails of steel 

Leagues have been traversed by the iron wheel, 

And still the twins remain unchanged and grand. 

Like Egypt*8 pyramids amid her sand. 

I know they are not clouds — that cannot be ! 

Else, sun- warmed, they would change their forms or flee. 

A league of mountain ridge the twain unites 

(Like Chang and Eng), below their shoulder heights. 

Extending east and west ; but Earth is curved, 

And far away this wall is unobserved : 

All round these yoked yet isolated mounts 

Is broad plateau, the traveler recounts. 

How come those trachyte cones to stand aloof 

From mountain range, to Time's sharp trencher proof ? 

Methinks I hear the voice of Science, now. 

Say: *^List, attentive! I will tell you how; 

For I have been with Nature, and have sought, 

In her own diary how she has wrought. 

" There she has written births and epitaphs; 
Has printed pristine, cryptic lithographs ; 
Engraved with fire, and frost, and sanded blast ; 
And pages bossed with shell and metal-cast. 
Though she, at times, has torn her books apart. 
And crumpled up their leaves afresh to start. 

'* These have I studied and interpreted. 
Nature still works and writes as I have read, 
And constantly, but so exceeding slow. 
That in a chapter ages come and go. 
Her latest tome, her very newest page, 
Repeats the story of a former age. 

** Her records show no date, no year of prime, 
Xo separate Eternity from Time ; 
And yet, her labors, in succession done, 
Gro back, in terms of time, to when begun. 
Perchance the index of her present acts 
Will point the centuries of ancient facts. 

**But this is what her records do aver. 
About the Peaks, of things that are and were : 
Beneath the surface of the bordering wold 
Are fallen forests, piled a thousand fold. 
And crushed by massive sheets of rock overlaid, 
And charred to blackness by the pressure made. 
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*' Below the wide ezpanae of forests charred 
Are beds of rock, in layers soft or hard, 
Formed on the basement of a sea now gone. 
Of substance shorn from land no sea was on : 
For, always, has the sea its basement strown , 
With shearing of the land, and made it stone. 

** Miles thick the sea built up, lay over lay. 
With sand, and lime, and iron-rust, and clay : 
And forms of life from flooded plains and glens, 
And countless millions of her denizens 
She felted in the tissue of her spreads 
To mark the ages of successive beds. 

*'So, then, the rocks beneath the plain were built 
From older rocks dissolved to grit and silt. 
As life from older life is ever sprung, 
As ancient forms must pass away for young, 
Even the Earth itself will pass from view, 
And, as it has been. Earth be formed anew. 

**The ancient sea- floor most unsteady was — 
It rose and fell, yet not without a cause : 
If one shall press upon a plastic ball. 
Elsewhere 't will bulge, if it shall yield at all : 
So, when some heaviest portion of Earth's crust 
Shall sink a little, rise the lightest must. 

**And so, at times, the sea-floor rose to air. 
For, when the bottom of some sea elsewhere, 
More burdened with the waste of continent. 
Sank somewhat lower, this one was upsent. 
Again, when overfreighted with debris, 
Down, also, went the bottom of this sea. 

"And some old land that Time had weather'd light 
Was slowly lifted to a greater height. 
It ever was, and will be time to come. 
Things sought, and will seek, equilibrium. 
And thus, alternate, up and down they swing— 
The land and sea— like scale-pans balancing. 

'* It came to pass the sea itself was drained. 
And in its place a wide champaign remained. 
It came to pass the plain became a lake, 
With many a ferny, many a reedy brake : 
Titanic monsters wander 'd round its brink, 
And five-toed horses daily came to drink. 

**The ages came and lapsed : It came to pass 
The lake was banished for a vast morass, 
Where matted vegetation turned to peat: 
Trees, sedges, mosses, piled a thousand feet, 
Were massed, till future tides above should roll, 
And weight of rock should press them into coal. 
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'* It came to pass the sea again o'erflowed ; 
The marsh went downward with its carbon load. 
Some mountain, gable-roofed, had raised its crest. 
And lesser weight beneath its cover pressed : 
Plutonic magma rose to fill the space, 
And let the sea resume its ancient place. 

*'The Earth forever shrinks upon its core: 
'T is shrinking now, as it has shrunk before : 
Its skin (to Earth a hairbreadth to an inch), 
In folds and wrinkles shows the mighty pinch : 
Its strength is weakened where 'tis often bent, 
Between the highland and the sea's descent; 

"And as it shrinks to less and lesser girth. 
Up bursts some inner matter of the Earth. 
Now, where the Spanish Peaks are was a coast, 
Along which line the crust was weakened most. 
When unfledged ages passed to ages flown. 
And E^rth had very little cooler grown, 

**Its crust, more shrunken than it e'er had been. 
Exerted greater stress on things within. 
And forced up, as it were a drop of paste, 
From out the vastness of the mass encased : 
That viscous drop the Spanish Peaks became— 
To man a lofty, awe-inspiring frame. 

"The hot mass on its shoulders bore a cloak, 
From sea-constructed rock through which it broke. 
And, like a huge cepbalopod, it thrust 
Its tentacles through fissures in the crust, 
Which its own violence had opened wide, 
in radiating lines on every side. 

"It pushed its feet between the sheets of rock 
The sea had laid, as if its work to mock ; 
It formed its skirt of rent and angled parts, 
And challenged clouds to hurl their lightning darts. 
The clouds were willed to wage a furious war ; 
To them were wind and frost allied that for: 

"Ten hundred thousand years the battle raged, 
And still the allied forces are engaged. 
Earth sent up reinforcements to its own; 
Dike after dike gave to it bulk and bone, 
Until 'twas braced with ribs throughout its fo/m. 
And raised its taunting heads above the storm. 

"And still the elements beat, day by day : 
A thousand meters' height has worn away ; 
Its cloak is but the remnant of a wrap, 
Its skirt ha4 ^ asted to a ragged scrap. 
Ten billion tons of snow and ice it 's held ; 
Ten billion tons of water has repelled. 
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**Ten million thuDderbolts with jagged poiots 
Have pf netrated through and through its joints. 
It yet defies its old, immortal foes, 
And tranquilly receives their pun^ blows. 
Yet will the potent princes of the air 
This two-orowned monarch into atoms tear : 

*'The frost will flake, the ice will grind and grate. 
The lightning decompose and dissipate; 
The winds will etch it, solvent rains descend : 
Though rock, on rock foundation, it will end. 
It will be moved— yet not through human faith. 
But consciousless, persistent, certain, scathe — 

**And in the sea be cast, in time to be — 
That Time will be— Time is Eternity. 
Then will this prairie have been scraped and scored — 
Perhaps below the ocean's level lowered : 
No continent forever will endure ; 
No star or moving planet is secure. 

'*The Universe, in every part, will change; 
Vet, not a whit from Nature will estrange ; 
Nor can there be what can annihilate 
The potencies and portions that create 
The forms that are (though forms that are shall flit), 
For force and matter are the Infinite.'' 



78 KANSAS ACADEUY OF SCISKCK. 



ECONOMIC GEOLOGY OF lOLA AND VICmTY. 

By O. P. Gbimslbt. Waflbbarn Coile«v, Topeka. 
Remd before the Academy, at lola, December 31. 1901. 

X^ O city in Kansas can display a greater variety of mineral intertH4e 
-^^ than lola. It is then ver>' fitting that the first annual meie-uis^ 
of the Kansas scientists in the new century should be held in this 
cfjnter of industrial activity. Here may be seen one of the m«>it *>?na- 
plete cement plants west of the Mississippi, the largest nomber '>f 
zinc-smelting retorts in the United States, yielding one-half th^ loXjol 
prrxluction of spelter in this country, the largest natural-gas engines 
constructf^, proliabl/ the only sulphuric-acid works in the world 
where natural gas is used in reduction, and some of the model brick 
Xilants of the state. Here a quiet village of 1500 has changed in six 
years to a city of 8000, with a monthly pay-roll of $100.00»), the result 
of natural g}U9 and the energy and hustle of comi)etent and fore- 
sighted business men. Recently lola has constructed an eighty- 
thousand-dollar water- works and electric- light plant. An electric 
railroad is now in operation, with cars running from the Xeosho river, 
through lola, to Gas City, Lanyonville, and La Harpe, representing a:i 
investment of $150,(XX). 

Outside of the mineral industries to be described, there are a num- 
ber of imx)ortant manufacturing plants at lola, including the ice 
plant of tln^ lola Ice and Cold Storage Company, with a daily ca|)acity 
of fifty tons, an iron foundry, a planing- mill, a creamery with a ca- 
pacity of 1000 pounds a day, flour- and feed-mills, and a sawmill. 
These mills and factories alone would give lola high rank as a manu- 
facturing city, but they are overshadowed by the larger mineral indus- 
trial work. 

Natcral (lAK. The motive power for these various lines of manu- 
factun* is natural gas. Thirty y^^ars ago the lola gas-sand was first 
pi(*rred by tint drill, in the old well, known to this day as the Acres 
fiiin(*ral well, a sure cuni for the ills of man. Its real value, how- 
i*v4T, was not rec<»gnized until the Ohio and Indiana gas was devel- ' 
iipifd, in \HHi}\ then the lola (ias and Coal Company was organized 
and hi-voriil wells were drilled, with poor success. 

In \HH\i iVyor fin<l Paulin took elmrge of the work and drilled six 
adtiitioiiiil wiiIIm, with iiboui the. sanio success; but near the end of 18l*3 
a gnml How of giiH wuHHtnick, yielding three million cubic feet per day . 
In IMIM) ilut roiiij)any was <^lianged, and became the Allen County Gas 
C.'ouipuiiy, anti later, eouHolidated with the Cooperative Company. 
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formed the lola Grss Company, which now supplier gas to iho diflFt^r- 
ent parts of the city. 

In 18&4 the Palmer Oil and Gas Company, of Fostoria. Ohii\ en- 
tered the field and leased about 4oAO0 acres. Thoir first well wnn 
drilled in Angnst. 1894, and in the next three years they drilled fifteen 
wells, of which nine were productive, with a daily capj^city varyinjj 
from two to twelve million cubic feet, or a total of alxnit fifty-eijjht 
million cubic feet, equivalent to nearly 3000 tons of CiVil, The hold- 
ings of this company in March, 18;>1^ were transferreil to the Lanyoii 
Zinc Company, the gas-field still remaining under the able 8U)H'rin- 
tendence of L. C. Beatty. who came to lola with the Palmer ooinj)any. 
The company now has forty pnxhicing wells, yielding not far from 
125 million cubic feet of gas i)er twenty-four hours, equal to r>2(X> 
tons of coal. 

The lola gas-field covers an area twelve by six miles, with over 
seventy producing wells. The first wells were drilled to a ilepth of THX) 
feet, while the later ones were sunk from 810 to 920 feet. The 
reservoir in the field is a porous sand, found in the Chen^keo shales of 
the Lower Coal Measures, 20 to 150 feet in thit^kness. The rook 
pressure of the gas as measured by a gauge is 'Mb pounds to the 
square inch, or equivalent to twenty-one atmospheres, and this is the 
motive power which sends the gas out of the well and through the 
pipes. The open-flow pressure is about thirty-five pounds, and repre- 
sents the volume. The lola gas and the gas of the other diHtriotH in 
Kansas is remarkably pure, containing no sulphur or pliosphorus, 
and can be used for any manufacturing purpose. The gas \h sup- 
plied to the citizens at a cost of one dollar a month for ea(»h stove, 
and ten cents each for the first two lights and five cents for every 
additional light. It would be difl[icult to give the (*xact amount of 
gas used in twenty-four hours from the lohi field, but it rerttiinly is 
not far from 12 million cubic feet, or equivalent to tKK) Umn of coal. 

Brick Manufacture. — Natural gas furnishes a cheap and con- 
venient fuel for burning brick, and lola is surroundi^d by good brick 
ahales. At the present time there are two (*<)mpanie.H, with thnte 
yards. Plant No. 1 of the lola Brick Company is locati'd one rnile 
east of the center of town, and has a capacity of IO,(K)0 bri(*k dfiily. 
Their plant No. 2, just south of town, has a daily (*apacity of <i(),(XK). 
Near the latter is the plant of the Star Brick (/ornpany, with a 
capacity of 25,000. 

In southeastern Kansas, there are ten brick phintH usin^ nntunil 
gas fuel, and three in the coal bfrlt. All of thf^He an* running ni^ht 
and day, and cannot keep up with oniers. New planta iin- h^rin^ ron. 
structed, and in a short time Kansas will U) well to th^ front rank hh 
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a brick-producing state. The lola brick-yards are equipped with the 
best of modem machinery, and manufacture building brick, dry 
pressed brick, repress brick, in pleasing and durable shades of color. 
They are shipped to Kansas City, Arkansas, Oklahoma, and various 
cities of Kansas. 

Zinc Smelters. — For many years the zinc-smelting industry of 
the southern Mississippi valley centered in the Kansas coal district 
of Pittsburg and Girard. In 1896 a smelter was built at lola by the 
Robt. Lanyon's Sons' Company, of Pittsburg; a thousand retorts were 
soon installed, and the experiment tried of using natural gas for fuel. 
The work was so successful that the smelters were removed to the gas 
belt, and new companies organized, so that the industry now centers 
at lola and Cherryvale. Kansas has now become the leading zinc 
smelter state of the Union, going from second rank to first. 

The process of treatment of the zinc ores is briefly as follows : Af- 
ter the sulphur is removed by roasting, the fine ore is placed in clay 
retorts, which are cylinders of fire-clay four feet long and eight inches 
in diameter, closed at one end. These fit in openings in the walls of 
the furnace, with the open ends flush with the walls, and are arranged 
in rows forming a block. When coal was used for fuel, 224 retorts 
were placed in a block, while with gas about 600 can be placed in one 
block. When charged with ore, a condenser, a conical fire-clay ves- 
sel, about twelve inches long and six inches in diameter at the larger 
and two inches at the smaller end, is so placed that the larger end 
just enters the open end of the retort. 

As the ore mixed with powdered coke is heated the zinc is driven 
oflF as heavy vapor, which forms in drops on the inside of the con- 
denser, from which the metal is tapped in long ladles about three 
times in twenty-four hours. The molten metal is emptied into a 
traveling kettle and poured into molds about 9x19x1^ inches, making 
a fifty-pound plate, known as "spelter." 

Tlie zinc-works make their own retorts and condensers, out of good 
fire-clay mixed with one-third its weight of fragments of old retorts 
pulverized. Tlie materials are mixed in a pug-mill with water and 
then passed through a molding machine, and afterward dried in a 
heated room for some weeks. They are finally fired in a small furnace 
for twelve hours. The condensers are made in hand molds as needed. 

At the present time, at Gas City there are three smelters — Prime 
Western, with three blocks or 2000 retorts ; Cherokee-Lanyon, with 
three blocks ; A. B. Cockerill, with three blocks. 

At Lanyonville, the Lanyon Zinc Company has a smelter of five 
blocks and a zinc rolling-mill. At lola is the Nicholson smelter of 
five blocks, the Wm. Lanyon smelter with three blocks, the two smelt- 
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ere of the Lanyon Zinc Company of twelve blooks. This gives a 
total of about 20,000 retorts, giving a daily capacity of over 300 tons 
of spelter, requiring nearly 700 tons of ore. 

Sulphuric- ACID Works.— The new plant of the Standard Acid 
Company, now in active operation, is located just east of town. The 
zinc ore is roasted in mechanical continuous roasters comix)8ed of a 
seven-row muffle kiln, capable of roasting sufficient ore to run a three- 
block ( 1800 retorts ) smelter. The sulphur fumes pass into a flue 
where the dust is deposited, and the sulphur gas passes to a square 
condensing tower, forty-nine feet high, and the heat of the gas is used 
to concentrate the weaker acid, The gas is then carried through a 
three-inch pipe into six chambera. connected, tandem, 150 feet long, 
20 feet high and wide, and in these condensation takes place. Into 
these chambere exhaust steam is admitted, and the gas passes into 
two absorbing towers lined with lead and filled with a checkerwork 
of chemically prepared bricks, where the nitrogen compounds are re- 
covered. These were added in the condensing tower in the form of 
nitric acid, to furnish oxygen. 

In the lead-lined chambers the steam and sulphurous gas unite 
and form sulphuric acid. From the condensing towers the acid passes 
through lead coolers, kept cool by flow of water, and it is then pumped 
into storage tanks and run into tank cars of 05,000 pounds' capacity. 
Twenty of these cars have been constructed for this work. 

The buildings cover twenty acres of ground. The main building 
is 520 feet long, 05 feet wide, with an L of 111 feet, and is 70 feet 
high. The i^lant will treat forty-five tons of ore a day, yielding fifty 
tons of acid. The acid will be used in the manufacture of fertilizers, re- 
fining of petroleum, alum, soda-asli, blue vitriol, etc. This ie probably 
the only plant in the United States manufacturing sulphuric acid 
where natural gas is used as fuel. It is the second plant established 
in Kansas, the other being located at Argentine. 

The sulphur vapors, so destructive to the vegetation around the 
smelters, are now to be made of economic importance, and, with the 
exhaust steam, furnish material wliich would otherwise go to waste. 

PoTLAND Cement.— The only Portland cement mill in the state is 
located at lola, and it has now been in successful operation for two 
and a half years, turning out a quality of cement equal to the best 
foreign cement. Natural gas is the fuel used to drive the engine, to 
dry the material, and to burn the cement. The largest gas-engines in 
this section of the country are to be found at lola. There are six 
SOO-horse-power Westinghouse gas-engines and five 150-horse-power. 
The aggregate horse-power now used is 2000. About 1000 tons of 
-6 
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limestone are used in tweniy-four hours, giving a daily production of 
3500 barrels of cement. 

Tests show a remarkable strength of product ; neat briquettes have 
a strength of 800 to 1000 pounds after twenty-eight days, or with 
three parts sand have a strength of from 400 to 500 pounds, and 
ninety-five per cent, passes through a No. 100 sieve. This is brought 
about by careful manipulation and watching on the part of experts 
employed by the company. All mixtures are carefully examined, and 
tests are made at various stages of the manufacture, so as to secure a 
uniform product. The physical and chemical laboratories are thor- 
onghly equipped, and three chemists are employed. 

The mineral industries of Kansas must be seen to be appreciated, 
and, through the kindness of the citizens of lola, the Kansas Academy 
of Science, composed of members interested in the scientific progress 
of the state, has been able to see a great industrial center and to be- 
come acquainted with the progress here shown. The members ap- 
preciate this opportunity, and will watch the growth of Tola in the 
future with new interest, and they will always carry a pleasant mem- 
ory of the thirty-fourth meeting, at lola. 



I 
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NOTES ON THE 0E0L007 OF THE ANTELOPE HILLS. 

By R. S. Shbbwin, University of Oklahoma, Normao, Olcla. 
Bead (by title) before the Academy, at Topeka, January 2, 1903. 

^^HE Antelope Hills form the most conspicuous landmark of west- 
-^ em Day county, in Oklahoma. They are outlying remnants of 
an old plateau, probably of Tertiary age, situated on the south side 
of the South Canadian river, on the inside of a large bond. The dis- 
tance of the river from the hills varies from about two miles on the 
west to ten on the north and four or five on the northeast. In gen- 
eral outline, the drainage of the area around the hills and inside the 
bend of the river resembles an open fan. 

The following section was taken on the largest of the buttes : 

4. Grentle covered slope at top 25 feet. 

3. Gray sandstone 25 *' 

2. Sand or saccharoidal sandstone .^ *' 

1. Long covered slope to the river 460 *' 

Total 540 feet. 

On top of the hills and near them were found many pebbles of 
flint, liugestone, and several igneous rocks, including lava. The ce- 
menting material of the sandstone is calcium carbonate. The amount 
of it varies greatly, and it is sometimes found in concretion-like forms 
which contain comparatively little sand. These concretions weather 
out very unevenly, and give the edge of the sandstone the appearance 
of being covered with stalactites. Some of them are larger than a 
man's arm, while others are small. The soft saccharoidal sandstone 
below the cap-rock differs from it only in having less of the cement- 
ing material. The little that it does contain is irregularly distributed. 
Even in the sandy slopes and in the soil lower down, there are small 
concretions of carbonate of lime. A few scattered buffalo bones were 
found on and near the hills, and some fragments of larger fossil bonea 
were found on the southwest sloi)e of the largest butte. 

Locally the two hills farthest east are known as the Twin Hills, be- 
cause they are so nearly alike, and about three miles from the other 
foar, which are called the Antelope Hills. None of them have anv 
timber except a few crooked cedars around the edges. The area of 
the top of the largest butte is probably less than thirty acres, and the 
total area of the tops of the group would hardly exceed sixty acres. 
There is a small spring of good water at the base of the largest one^ 
and a larger one about a quarter of a mile from the Twin hills. 

The cap-rock of the Antelope Hills is at about the same level ae ilv^ 
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top of the sand-hills which cover a large part of northern Day coanty, 
and differs only in having the cementing material. The fact that the 
Antelope hills can be seen for a long distance depends more on the 
height of the broad, gently sloping base than on the height or size 
of the steeper portion at the top. South and southwest of the buttes 
there are lower hills, rising with gentle, rounded slopes, and covered 
with a sandy soil. The whole appearance of the surrounding country 
seems to indicate that there was a local hardening in a Tertiary sand 
plain by the deposition of calcium carbonate in it. Later the South 
Canadian river cut though this plateau, making a bend to the north 
around the hardened part. Erosion went on rapidly in the loose sand 
near the river, but was checked by the hardened layer. Finally, the 
hardened portion was cut into several parts and left only in the tops 
of a few buttes which it still protects. 
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NOTES ON THE THEORIES OF ORIGIN OF GYPSUU 

DEPOSITS. 

fit)&4l before tile A<s«(l«iny, h% Iola« December 30. IfiOL 

O EVERAL different tbiiories have been given to account for the 
^--^ origin of gypsum beds, but the one which is most generally ac- 
ce|)tefl for the formation of the gypsum of Kansas and Oklahoma is 
that of evaporation of water in an inland sea. When sea- water is 
♦evaporated gypsum is deposited, and if the evaporation is continued 
a hea\ier deposit of salt is obtained. 

The eubstAnce of the argument in favor of tliis theory is that the 
gypsum is often more or less closely associated with salt, and that the 
comixjsition in many cases is similar to that of the material obtidned 
by evaporation of sea- water. 

Some idea of the amount of water which must have been evapo- 
mted during later Permian times iu Kansas and Oklahoma^ according 
to this theory, can be obtained by calculations based on the composi- 
tion of sea- water. It is improbable that sea- water ever contained a 
larger percentage of gypsum than it does at present; so the estimates 
of the amounts of water are not likely to be too high. 

According to the most reliable analyses/ sea- water contains 3.5 per 
cent, of mineral matter, of which <i,6 per cent, is calcium sulphate. 
Ordinary rock gypsum contains about 2\ per cent, of water of crys- 
tallisation, as expressed by the formula CaSO^ + 2HaO. Taking this 
into account, the amount of gypsum contained in sea- water is about 
0.16 per cent, The specific gravity is given'^ at from 2.2B to 2*31. 
Using the lower tigures, the thickness of the layer of pure rock gyp- 
Bum which could be deposited from a body of water one foot in depth 
18 a little less than .0007 foot. It is stated that the process must 
liQve been continuous in Kansas while at least eight or nine feet of 
rock gyysum was being formed. Taking the lower estimate, the 
iimount of water which must have been concenlrfited during the 
period of continuous deposits of gypsum was the equivalent of a Bea 
or lake more than ll,t*0<J feet deep, and covering the area over which 
lh6 deposits were made. 

As it is unlikely that an inland sea with a depth of two miles was 
cut off and evaporated sutBciently to deposit all of its gypeum, some 
fpotbesLS must be brought forward to show how this enormouB 
[lonnt of water could have been supplied. It ie possible to Cronceive 

I. CtiaUen^f B«porti» EocrcJ. Britt., article '*Ska,'' 
Z 13 nit. Q«ok. Stir?, vt Eao., rol, V« pp. 22. 80. 
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of a large basin, shallow except in the area where the deposit was 
formed, and to suppose that as the water was concentrated it retired 
into the deeper part, and that tlie salt already deposited was washed 
down with it. 

Or the water might have been supplied by flowing in over a bar at 
a rate about equal to that of evaporation. Some water must have been 
furnished by the streams which carried in the clay that is found in 
irregular layers in the gypsum, but, unless there was some source of 
gypsum aside from sea- water, these streams would add very little to 
the amount of gypsum, and they would increase the amount of water 
to be evaporated. 

In whatever manner we suppose the water to have been sux3plied. 
the real difficulty in the way of the evaporation theory is that of ac- 
counting for the concentration of such enormous amounts of water 
within a comparatively short time. The depth of two miles given 
above for the inland sea is for a layer of rock gypsum only eight feet 
thick ; and as the total thickness in many places is at least four or five 
times as much, besides an unknown amount taken away by erosion, 
the water evaporated during later Permian times ciinnot have been 
much less than the equivalent of a sea eight or ten miles deep over 
the area where the heavy deposits of gypsum are, or where they have 
been removed by erosion. 

In order to produce the necessary concentration, the surface of the 
gyijsum sea must have been subjected to a dry climate: but the pres- 
ence of mud and sand is evidence that the neighboring land was not 
so arid as the hypothesis seems to require. There is very little evi- 
dence that an inland sea of any great size existed in that place in 
Permian times. The hypothesis of an inland sea seems to have very 
little foundation except the hypothetical evaporation of water for the 
formation of gypsum and salt beds. There is no great unconformity 
such as must have resulted if the land to the west had been extensive 
enough to produce the necessary climatic conditions. "The Colorado 
plateau was a sea bottom continuously, or nearly so, from the begin- 
ning of the Carboniferous to the end of the Cretaceous.'*' If an in- 
land sea of any great extent had existed in Kansas, Oklahoma and 
Texas during Permian times, and had been surrounded by a sufficient 
area of land to produce such evaporation, there would be a general 
absence of Permian rocks in the mountains west of the gypsum area. 

If we accept the evaporation theory, the existence of different lay- 
ers of gypsum alternating with other rocks requires us to suppose 
that the crust movements were extremely complex. We must sup- 
Ijose that inland seas were formed many times in succession in the 

li. Le Cod te," Earth Crust Movements and their Causes." Smithsonian Boportk t8B8b < 
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same place and then drained at the right time to deix)8it most of their 
gypsum and little of their salt. It is true that the gypsum area con- 
tains some salt, which is so soluble that it is difficult to imagine any 
way other than evaporation in which it could have been laid down, 
but the salt beds do not require the supposition of such a series of 
concentrations on a vast scale. Sea- water contains seventeen times as 
much sodium chloride as calcium sulphate, and the thickness of the 
salt beds is almost insignificant in comparison with the gypsum. 

Taking all these things into consideration, it seems that a small 
part of the gypsum closely associated with the salt may have been 
deposited by evaporation, but there must have been some other source 
for the massive rock gypsum. 

A saturated solution of calcium sulphate and a saturated solution 
of sodium chloride do not give any precipitate when they are mixed ; 
so the gypsum could not have been precipitated by the salt in the 
ocean. 

Large amounts of limestone have been removed from the land east 
of the gypsum beds. This erosion was going on in Permian times, 
and the lime must have been redeposited somewhere. The most 
natural place to look for it would be on the western coast or marginal 
sea bottom of that time. It is possible that the whole of the Red Beds 
underlying the gypsum was formed at or near the advancing shore 
line. This would account for the ripple-marks and for the presence 
of so much sand, either alone or mixed with clay and other material. 

One of the properties of sulphides, especially of the alkalies and 
alkaline earths, is the readiness with which they take up oxygen and 
form sulphates. Springs containing soluble sulphides are not very 
common, but there is at least one in Indian Territory,* and it is prob- 
able that there are others in some parts of the plains. There may 
have been more such springs in earlier times, or there may have been 
sulphur gases in contact with some strata. Tlie Permian age is sup- 
posed to have been one of disturbance and crust movements, and 
therefore there may have been more sulphides and sulphur gases in 
the springs or in contact with the strata below the surface than there 
are now. If any sulphide existed, either in springs or in the soil 
which was being eroded, a part of it would have been oxidized to a 
sulphate and carried away by streams along with the limestone and 
other material. The limestone, whether in solution or not, would be 
changed to a sulphate and deposited as a sediment of gypsum at the 
seacoast. 

The gypsum would follow the general laws of sediments, and the 
amount would depend on the amount of sulphides or sulphates and 

Spring!. Chickasaw Nation, I. T. 
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on the character of the strata being eroded. Hence there might be 
all gradations from gypsiferous shales to pure gypsum. At some 
time the limestone might not have been changed to gypsum and beds 
of limestone, dolomite or calciferous sandstone would be formed, 
mixed or interstratifif^d with clay. 
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EXPEBIENCES WITH EABL7 MAN IN AMEBICA. 

By Chables H. Sternbbnu, Lawrence, Kan. 
Read before the Academy, at Topeka, January 1, 1908. 

A S there are constantly, at present, newspaper stories of early man, 
■^^ based on the remarkable relics found in the river drift near Lan- 
sing, it has occurred to me that it might be of interest to tell of some 
of my experiences in a much older field, as well as a discovery I made 
that I have always considered of great scientific value, in the Pleisto- 
cene of Washington. As I will be obliged to repeat what I have to 
say on "Pliocene Man" from a paper I wrote lor Popular Science 
Xew8j I will first speak of Pleistocene man in Washington. 

In the winter of 1877 I learned from an array surgeon that a great 
excitement had occurred in the Pine creek region of eastern Wash- 
ington by the discovery there, in what the natives call mud springs, 
of some well-preserved skeletons of the hairy mammoth. I started at 
once for that field, and learned that a man who had lost a cow had 
followed the usual custom of probing with a long pole the various 
springs on his range, in order to see whether she had gone into one, 
and thus avoid the necessity (if she had) of making a long tramp in 
search of her. The point of his pole seemed to enter a small hole, 
like the occifntal foramen of a large skull. He had some grappling- 
hooks made on the end of a strong iron rod, and with the assistance 
of his neighbors dislodged the skull, for so the object proved to be 
when brought to the surface. The huge i^roportions of the skull as- 
tonished the whole country round. A showman chanced to be in 
reach, and, during the high tide of popular wonder, purchased it for 
the snug little sum of $1000, put it under canvas, and realized rich 
returns from his venture. The men in the vicinity concluded there 
was a greater fortune in draining their swamps and exhuming extinct 
elephants than in raising wheat, and so went to work as fossil -hunters. 
One man, I learned, mortgaged his farm to raise funds for draining a 
large swamp on his place, and got a fine collection of these extinct 
creatures. But the popular excitement had ebbed, and there was not 
a convenient showman around to invest in elephant bones ; so he was 
forced to place them on exhibition at a college in Forest Grove, Ore., 
receiving in return the free tuition of his son. ( )f course he lost his 
farm. 

I at once, after looking over the ground and selecting a site, with 
the assistance of two men, began the work of draining a spring a few 
yaidfl from Pine creek. Here, as in all the swamps in the region, 
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was an open place, circular in form, filled with soft mud. The edges 
were composed of peat moas. After penetrating this we passed 
through compact yellow clay, and twelve feet below was a bed of 
gravel, in which the bones were entombed. As the mouth of the spring 
was only two feet higher that the creek, we could only drain our 
spring to that depth. Every morning the water was up to this level, 
and we had to spend the greater part of the day in bailing out the 
mud and water ; the little excavating we could accomplish added to 
our labors the next day, as we had more water to bail out. We 
worked for weeks in this way, and at last were rewarded, not with 
bones of the mammoth, as we hoped, but a number of skulls of the 
American bison, or buffalo. As they represented larger animals than 
the butfalo of the plains with which I was familiar, I supposed them 
to be extinct forms. Prof. E. D. Cope, however, assured me they be- 
longed to the common living species. In one of these skulls I found 
an arrow-point of flint roughly worked. To my mind this was an im- 
portant discovery, as the elephant bones were in this same bed of 
gravel, and 1 saw on the discarded dumps of the farmer fossil-hunters 
not only discarded elephant bones, but those of this same butfalo as 
well. So my discovery proved that man, the buffalo and the hairy 
elephant were contemporary in Washington. At what time is a 
harder problem to solve, but I saw remarkable evidence that it was 
long ago this gravel-bed was laid down, for I found in Oregon, under 
about 2000 feet of lava, this or a similar deposit of gravel, with the 
bones of the same variety of butfalo I found on Pine creek, in Wash- 
ington. This discovery did not appeal very strongly to the imagina- 
tion of Professor Cope, and I have never known whether he published a 
record of it or not. Possibly the great age of the buffalo on our conti- 
nent was new to science ; the fact that man and the great northern 
elephant existed at the same time was well known years before. Es- 
pecially do the records of the icy barriers of the region towards the 
north pole bear incontestible evidence of this fact. Man was so 
familiar with this huge animal that he carved his likeness on its 
ivory. 

I think this discovery is worthy of note, as it extends the southern 
range of man himself into the United States. When in 1894 I dis- 
covered the large deposit of teeth and bones of the mammoth in Lane 
county, remembering my experience in Washington, I searched care- 
fully for human bones or implements associated with them, but with- 
out success. I would like to have been able to extend man's journeys 
from Washington into Kansas. Very likely the man whose skull was 
found at Lansing often saw droves of these great elephants. 

I will now pass on to "Pliocene man." An article under this 
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liead appeared in the American Naturalist in 1877. The whole is 
enclosed in quotation marks, and was a copy of a letter I wrote to 
Prof. E. D. Cope from a locality I named Fossil lake, in the desert of 
eastern Oregon — a name it still retains. I was sent there by the pro- 
fessor in August of that year. My letter of instructions advised me 
to look for human implements mingled with the extinct animal re- 
mains I was sent in search of ; to write at once if I found any, their 
manner of occurrence, etc. 

As one part of the story of the Pliocene man was told in the 
article, and as I was really the author of it, though my name does not 
appear, I have often felt it my duty to tell the end also, which, in this 
instance at least, proved to my mind that I was entirely mistaken in 
regard to man being contemporary with the Pliocene animals, birds 
and reptiles that I found so abundant at Fossil lake. I was young, 
and anxious to be able to say that I was the first collector to find 
traces of man so far back in the world's history, associated with the 
extinct horse, llama, elephant, etc. But I was also conscientious, and 
wrote the professor of the discovery I made later, which I am about 
to relate. 

When J. arrived one evening at the famous lake, after traveling 
across half the continent to find it, you can imagine I was too anxious 
to look for specimens to think of anything else; and when my guide, 
jVIr. Duncan, of Silver Lake, Ore., pointed out the shores of a small 
•alkaline lake that we had reached, after a journey of twenty-eight 
miles through a trackless desert of sage-brush and sand-hills (from 
Button's ranch, on the California road), and said, "There is thebone- 
jard/' I requested him and my assistant, George Loosely, of Fort 
Klamath, Ore., to pitch the camp and get supper, seizing my collect- 
ing bag I rushed to the grounds. I found the lake occupied an area 
of about three acres ; its margin was covered with loose sand, and be- 
low were the clay strata of the Equus Beds of the Pliocene. 

The lake had anciently covered a much larger area, and was gradu- 
ally drying up. To the northeast, I believe, were large jjiles of sand 
that were constantly being drifted away by the action of the prevail- 
ing winds. Scattered through the loose sand and on the clay bed 
were great numbers of teeth and bones of horses, llamas, etc., as 
well as bones of birds and reptiles, lying loose on the surface — a veri- 
table bone-yard indeed. I was down at once on the ground, picking 
up bones and teeth and putting them in piles. No two bones seemed 
to belong together. The skulls and arches had been crushed beneath 
the feet of animals, probably cattle and deer that had come to drink. 
What pleased me most was the fact that scattered among these re- 
mains were arrow- and spear-heads of polished obsidian. Not a bone 
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or tooth did I find in its original position, but loose, detached, and 
scattered, with the implements lying among them in the same way. 
I was too much excited to think of that fact then. 

As Mr. Duncan was to return to the post-office at Silver Lake the 
next day, starting at daylight, I gathered a cigar box full of the loose 
teeth, arrow- and spear-points, and packed them togo to the professor 
by mail. That night, by the light of a sage-brush fire, I wrote the 
letter he saw fit to publish as soon as he received it. I then honestly 
thought the implements and bones with which they were mingled 
were of the same age. 

A few weeks later, in search of a new fossil field, I started out 
among the sand-hills and sage-brush. Rather late in the day I was 
attracted by seeing the top of a dead spruce sticking out of a high 
sand-hill. My curiosity was excited, and I climbed to the top of 
the hill to examine it. It may have been covered with sand for 
probably a 100 years. I w^jis. however, attracted by a pleasant little 
valley, scooped out by the wind, on the other side, and, going down 
to it, found I had stumbled upon the site of an old Indian village. 
Even the places where their lodges had stoo<l were marked by piles of 
bleached deer and antelope and other bones of existing species. In 
front of where each lodge had stood was a large stone mortar and 
pestle of volcanic rock, probably used by ^he squaws for grinding 
acorns and other seeds for making bread. I soon found where an 
ancient arrow-maker had his shop. Scattered around were great piles 
of flakes of obsidian, as well as quantities of broken and i)erfect arrow- 
and spear-heads, beautifully polished and finished, as well as drills, 
knives, and the like. Not a sign of anything made of iron could I 
find. I pulled out from the base of a sand-hill a piece of the back 
part of a human skull. I also found a spring of cool water that had 
brought up enough fine sand to build a circular mound five feet above 
the level of the valley. Doubtless a sand-storm had forced the viU 
lagers to flee for their lives, and they were unable to save the mortars. 
I could not tell how large the village was, as it evidently continued 
into the sand-hills beyond. 

As night was approaching, I gathered up all the lighter implements 
I could conveniently carry and started for camp. DarkneBS overtook 
me before I reached it and I came very near being lost. I gave my 
pony the rein, and when I concluded I was near camp I shouted to 
my only companion. At last I was delighted to hear George Loosely's 
welcome answer ; but even then I could not reach it on account of a 
deaf ear that prevents me from locating sound, and I was obliged to 
wait until he came to me and guided me back in safety. After this 
adventure I never again attempted to find the village. 
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The arrow and other points were the same as those found at Fossil 
lake, though not so muoh injured by the weather because longer cov- 
ered with sand. ... I concluded, therefore, that the bones of the 
extinct animals had been covered with sand, protected by sage-brush. 
It would naturally be a good place for game, on account of the water. 
The Indians would lose many arrows and spears. A powerful wind, 
like the one that covered the village, drifted the sand away from over 
the bones. Arrows, being heavy, would drop down until they became 
mingled with the bones, and may not have been over a hundred years 
old. 

This experience has taught me caution in accepting the first evi- 
dence of ancient man that comes along. Paleontologists wish to add 
to their reputation by discoveries in the remote past, and it is natural 
for them to take the first evidence that comes to hand, so they may 
have the credit if it proves of value. If they are, after all, mistaken 
they either stick to their first opinion with a determination that seems 
foolish to an outsider, or back out as gracefully as possible. 

Although I have spent many years collecting extinct animals, the 
arrow-head in the buflFalo at Pine creek, Oregon- Washington, is the 
only evidence I ever found pointing to the great age of man in 
America. It has always seemed a little remarkable. I suppose that 
man lived during the time when sand and clay were being deposited 
in inland lakes. As sand acts as a reservoir for water, grass and other 
vegetation cover the deposits, thus protecting them from denudation, 
and the contained fossils are hidden from view. A chance discovery, 
like that at Lansing, is not likely to be often made ; so we may only 
accumulate the evidence wanted through a long series of years. So 
it is very important that when a discovery is made it should be sub- 
stantiated by the great authorities in this line, and be put on record 
in such a way it cannot be questioned in the years to come, as have, for 
instance, the Calaveras county man and similar discoveries. 
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THE PERMIAN LIFE OF TEXAS. 

. By CHARiiBS H. Stbsnbbro, Lawreooe, Kao. 
Read before the Academy, at lola, December 31, 1901. 

T CONDUCTED an expedition into the valley of the Big Wichita. 
-^ Baylor county, Texas, for the Paleontological Museum of Munich, 
Bavaria. I began work on the 14th of June, 1901, and continued 
four months. I was employed by the famous Doctor von Zittel, the 
early teacher of the deceased Cope and many other noted American 
paleontologists. It was pleasant to receive these words of praise from 
such a noble source: "Your collections from Kansas and Texas in 
the Munich Museum will always be, as I wrote jou, an everlasting 
memorial to the name of Charles Sternberg." I labored this season* 
assisted by my son George, under trying conditions, the heat often 
running the mercury up to 113° in the shade, and, when reflected from 
the brilliantly colored rocks, it was very severe on the eyes. The 
whole Wichita valley this year is almost a desert. The few cattle, 
scattered over thousands of acres, are poorer than I have seen them in 
midwinter during former years. There are no wells or springs in the 
Red Beds. Spasmodic showers are partly retained in natural or arti- 
ficial tanks. I had to haul my camp water from six to eighteen miles, 
as well as hay and grain for my team. By constant eflFort, under the 
difl5culties that beset me, I was able to add twenty distinct forms to 
the Permian fauna of the Munich Museum and to science. They will 
be carefully studied and described. 

No work, I believe, has been done on these remote ancestors of 
living animals since Cope died, except in Munich, where, in 189^>, 
Doctor Broili, Doctor von Zittel's assistant, wrote a valuable paper on 
Cope's great salamander, Eryops 7negaeephalufs, as the result of his 
study of the material I collected for them in 1895. Last August, Doc- 
tor Broili came from Bavaria to visit my camp, and spent two weeks 
with me in the field, taking photographs and notes of the formation. 
He was delighted with the results of my work, assuring me that the 
collection had far greater scientific value than the one I made their 
museum in 1895. I think quite a number of new species are present, 
as well as many described by Professor Cope. One, his Diplocaulus 
viagnicorniii, was quite common in certain localities. 

I found in the roots of the grass, and along a slide, ten oasts of 
skulls I thought worth saving, with fragments of many others scat- 
tered around. Every particle of bone had disappeared. I got several 
better specimens than the type. The vertebral column and limbs 
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were present in several speoimeiiB. I suppose this unique amphibian 
was an ancient frog. The skull is very much compressed vertically ; 
the mandibles are usually locked together with the maxilla; at the 
chin the jaws are only about half an inch thick, while the horns are 
an inch and a half. I found several skulls that measured over a foot 
from the end of the pre max ilia to the distal point of the horns. The 
whole skull appears as a comical imitation of the man in the moon 
when he is half fuli. The very beautiful sculpture on all the outer 
bones of the skull is remarkable. The vertebrm have twin spines on 
each side of the centra, I think, when alive^this frog must have been 
six feet long, In another species I discovered, of the same genus^ the 
skull was much narrower behind* It was beautifully cleaned by long 
erosion, and so perfectly presented that it was not difficult to believe 
it was a recent spec i men! 

As a rule, all the fossils of this region are covered with a thin sill* 
^^eons matrix that is difficult to remove ; when exposed to the weather 
for a long time this is sometimes worn otf. This region was tkL* home 
I of Cope's great salamander; Ei^yops megaccphalus, which ought to 
fmean tlat-headed. Wlien we compare our living American salaman- 
ders, that rarely exceed eight inches, with this grandfather of all the 
mud puppies, we are struck with the enormous proportions reached 
by Eryopa during the Permian, I found an absolutely perfect skull 
this year that was about twenty inches long, inclmling the bones that 
snpfjort the tongue. It is covered with a thin, red, siliceous matrix, 
which I hope can be removed. All the outer bones of the skull are 
^ beautifully sculptured. The bones that support the broad, flat quad- 
Irate are projected well back of the base of the Bkull. The lower jaws 
f extend still further back and are more powerful than those of an ox, 
A single row of targe and small teeth, conical in shape, occupy the 
jaws, while the palatines carry six sets of two powerful teeth each, 
placed closely together, three sets on each side of the root of the 
[mouth. The s?kull is vertically compressed, but, unlike Dtplocaulns, 
the eyes are placed well back in the face. The occipital condyles are 
shallow, saucer-like pits. The creature was about ten feet long. 

I found a nearly complete skeleton of this huge animal for Profes- 
sor Cope in 1B96, under peculiar circumstances. It lay at right angles 
to a large cattle trail over which thousands of Texas cattle had made 
their weary pilgrimage to Kansas and the North, and the constant 
wear of countless feet had worn off the Bint- like matrix and exposed the 
completely petrified bones, while on the ridges they were not exposed 
at all, except in cross-section caused by breaks in the rock. The ver- 
tebn^ are of lowly type* The centrum is composed of three distinct 
bones^ the central or plurocenirum, and the two lateral ones or hypo- 
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centra. The dorsal spine with its processes attached are in one 
piece. 

That same year (18%) I was so fortunate as to find a bairachian 
with a carapace — one of those discoveries of a lifetime that connects 
great orders. Prof.essor Cope believed this to be the parent stem from 
which the family of turtles sprang at a later stage in the history of 
life. 

My son and myself discovered three bone-beds full of minute forms, 
several of which are, I believe, new in science. I look forward with 
great interest to their description by the Munich Museum. They 
range in size from less than a quarter of an inch to over an inch in 
length. I collected over twenty skulls, and many more or less per- 
fect. Quite a number had vertebrae attached. I collected thousands 
of bones from all parts of the the skeletons. In one case a complete 
skull one-fourth of an inch in length had connected with it nearly the 
complete column with ribs attaclied, coiled upon itself, and bedded 
with many bones of other species in a red, siliceous matrix. So per- 
fectly were they weathered out, that they lay in bas-relief as white as 
snow, and as perfect as if it died a month ago. A single row of minute 
teeth, like the points of cambric needles, filled the jaws. It seemed 
to me that this little fellow, not over six inches in length, must have 
made a snug bed in the mud and lay down to hibernate, but never 
wakened; millions of years later I found him ready to do his share, 
by adding one more fact to human knowledge — one more link to the 
endless chain of life that nature has produced so abundantly on this 
old world of ours. I dare not even guess at the family to which it 
belongs. The bones of the skull are perfectly preserved, quite smooth, 
and show the sutures distinctly; there is no distortion. Some red 
rock attached below seems absolutely necessary to convince the mind 
it is not a thing of yesterday. 

Another, broad and flat, a little like Diplocaulus, with eyes well 
forward. It is an inch in length, with delicate tracery upon the 
bones, single rows of minute teeth in the jaws. Some were com- 
pressed laterally, the delicate little ([uadrates connecting the mandi- 
bles with the skull at an angle of forty-five degrees. In this form the 
orbits are placed well back in the face. Another extremely beautiful 
skull had the bont»s marked by small dentations and elevations ; was 
much compressed vertically ; there wore small teeth in the front part 
of the mouth only. 

I should not neglect, in this connection, the enormous Dimetrodon 
of Cope, a rei)tile of large proportions and huge dorsal spines. Some 
of these spines were over three feet long, with a pair of lateral spines 
at the base, which then alternate to the apex, smooth and conical in 
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ah ape. slightly recurved, with round, indented knobs at the en da. 
The first pair are about three' inches long, and gi'adualiy decrease in 
B1Z& as they ascend. I call this animal "the ladder-spined reptile/* 
I am told that Profeesor Cope believed these spines served as masts 
and yartUarmg, from which were stretched membranous sails which 
enabled them to c^itch the breeze and tack along the surface of the 
ocean* Possibly, as the vertebrae are small and the spines extremely 
slender, these lateral processes gave stability, when securely bound 
by strong ligaments to the flesh on the column, preventing disloca- 
tion. I have found many fine specimens of this remarkable reptile. 
One found this year represented parts of the upper jaws. A huge, 
massive bone projects beyond and below the huge tusks in the lower 
jaws, bent in a curve, presenting a unique appearance, for what pur- 
pose I can hardly guess, unless to give rest to the head while sleep- 
ing. But time would fail rae to tell even in this cursory manner of all 
the strange life preserved for us c^ these ancient mariners who lived 
in the water or along the swampy shores of the Permian ocean, How 
those ancient frogs must have tortured the ear of night on a warm 
summer evening I 

I must now turn a short time to the rock formations, of which there 
are two distinct ones in the valley of the Big Wichita, in Texas, which 
give characters to the surface of the country, as different from each 
other as if separated by hundreds of miles. I visited one locality on 
Pony creek where the Red Beds lie on top of the Gray Beds con- 
formably. Looking to the west, a vast panorama of crumbling and de- 
nuded bluffs, narrow valleys, beetling crags, desolate and forlorn, with 
the universal red color dominating everything, except here and there 
relieved by the green of stunted mesquites or patches of verdure, was 
spread out before me. To the east lay the narrow valley of Pony 
creek, with the same topography eo familiar to the residents of east- 
em Kansas — ^a ledge of gray santlstone, forming a narrow escarpment 
on either side, and following the trend of the hills around the ravines; 
grass coming down in gentle swells to meet it, or running up from the 
bottom lands below. The greatest thickness of this sandstone, as I 
observed it, was near my camp in the creek bottom where I had pitched 
it, eight miles north of Heymour, the C43unty-seat of Baylor county. 
This was at the head of a narrow gulch that had cut through it. I 
made a section and sent samples of the rook to Munich. As I ob- 
eervetl it under pecidiar cireumstanres, it solved another interesting 
problem — the water-supply of the Red Beds. I discovered why the 
^'flter that falls where these beds are only exposed runs off soon after 
ft shower, except when caught in natural or artificial tanks. No wells 
—7 
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or springs are ever found. In the Gray Beds, however, there are al- 
ways springs and streams of running water. 

In September, 1901, the heaviest rain since May fell in torrents 
for an hour and a half. Water lay everywhere on the surface of the 
ground, but soon disappeared. My son had discovered a locality rich 
in fossil invertebrates, consisting chiefly of casts of coiled and straight, 
nautilus-like shells, across the creek, and shortly after the downpour 
I went over there to my work, but had not been engaged long before 
George shouted to me that if I did not want to swim I had better cross. 
His advice I followed so hastily that I left my tools behind. In- 
stantly a raging, boiling flood of water covered the rocks in the bed 
of the creek over which I had just crossed dry shod, rapidly rose to 
eight feet, and threatened to submerge my camp. Looking for good 
ground on my side of the creek (the west), I found the gulch before 
referred to. There was first a level floor, formed by the first stratum 
of the Gray Beds, extending west 500 yards to a ledge of red sand- 
stone eight feet thick, the fioor covered with the debris washed from 
the Red Beds. To my astonishment, although the surface was dry, 
a flood of water was rushing out from under the upper deposits, and 
tumbling in a minature waterfall over the gray ledge (nearly five 
feet thick ) into the ravine below. The upper sandstone layer is com- 
posed of very fine-grained sand that seems to have been ground into 
an impalpable powder by the beating of the waves. It is very com- 
pact and heavy, breaking on exposure into rectangular blocks so per- 
fect in shape that they c€m be used for building purposes without the 
use of the hammer and chisel. This stratum is eight inches thick, 
and is free from fossils. I believe it contains some lime. The sec- 
ond stratum breaks into large blocks of many tons weight, contains 
a few casts of invertebrate fossils, is coarser grained than No. 1, and 
about twenty inches thick. No. 3 is of the same general character as 
the other layers, twelve inches thick, and literally packed full of the 
casts of straight and coiled shells related to our living nautilus, and 
they are mingled in great confusion. I believe some of the coiled 
shells were a foot in diameter. This stratum is not as compact as 
the others, and seems to contain more lime. No. 4 is a very solid 
gray sandstone, eight inches thick, its upper surface crossed at vari- 
ous angles by elevated rounded ridges of harder material than the 
rest. 

From these observations, I conclude that the pervious nature of the 
Red Beds, which in the valley of the Big Wichita are about 300 feet 
thick, allows the water that falls upon them to rapidly percolate through 
until it reaches the impenetrable gray sandstone ; then it runs off at 
whatever angle the rock may be tilted. 
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GEOLOOT OF LYOK COUNTY, KANSAS.* 

By Alva J, Smith, Etuportit Kmi, 
Eead before the Academy, at MoFher^Q, DAcembe?* V^$- 

^l^HE section begins with a stratQm of coal from fourteen to taigh- 
^ teen inches in thickness on the ea8t line of Lyon county, two 
miles oast and one mile south of Neosho Rapids, whert^ the forma- 
tion has ft dip of about twenty feet to the mile nearly west. Eleva- 
tion, 1000 feet. 

Above the coal is found from six inches to two feet of shale, then 
an eighteen-inch limestone, eighteen inches of shale^ and another 
limestone of about e€[ual thickness. The limestones referred to are 
nlso well exposed in the river at the Neosho Rapids bridge* Thence 
passing northwest over about forty feet of shale, we find a limestone 
thirty to forty feet thick. This stone is characterized by rough 
weathering, many cavities tilled with calcite crystals, a conglomerate 
appearance, and clusters of Fusulina cylindrica. On account of its 
proximity to Neosho Rapids, it has been designated the Neosho lime- 
stone until it may be identified as a stone previously named elsewhere. 
A good exposure of this stone is found in Rock cut three-quarters of 
a mile west of Neosho Rapids. It is also well exposed in the ravines 
to the north and northeast, and is also found forty feet thick in a well 
at the foot of Chicago mound, live miles southwest of this locality. 

Above this stone is twenty-two feet of arenaceous shale approxi- 
mating sandstone in places, then a two-foot limestone containing 
concretionary nodules averaging two inches in diameter. These 
nodules are mostly constituted of oxide of iron^ but some are found 
which carry a small quantity of zino sulphide. This stone is well 
exposed in Chicago mound and the ravines north of Neosho Rapids, 
in Badger creek, north side section 11, township 19, range 12, audi 
Coal creek. Two feet beneath this atone is a stratum of coal six 
inches thick, which 1 take to be a remnant of the Osage City coaL 

Between this and the Burlingame limestone is thirty feet of shale 
and sandstone. The Burlingame Limestone is well exposed at 
Humphrey's ford, six miles southeast of Emporia, where it hns a dip 
uf eighteen feet to the mile, 70 '^ west of north, and passes under th^ 
river about tw^o miles farther up. 

Passing up the bluff seventy-five feet, at Humphrey's ford we find, 
above the Burlingame limestone, nine feet of yellow and blue shale, 

^ * Uftp «Dd flectloQa illmitrating tliia anicla will be fouoil in tdJnme XVII of tli© Ao«dfliiiv*A 
Tranuctioafl. * 



100 KANSAS ACADEMY OF SCIENCE. 

one foot of limestone, fourteen feet of shale, seven feet friable lime- 
stone, which is overlaid in places with a mass of excellently preserved 
specimens of Streptorhynchua crenistrm, 13^ feet of blue and yellow 
shale, calcareous in places, three feet hard blue limestone, with a seam 
six inches from the top. This stone I have designated the Emporia 
blue. The six-inch top layer makes a good quality of flagstone, which 
is extensively used in Emporia. Above this is four feet of slaty shale 
and another hard blue limestone, agreeing paleontologically and litho- 
logically with the one below. 

These stones, with a dip of sixty-five feet in four miles, pass under 
the Cottonwood river at Soden's mill, one mile south of Emporia, and 
are found in wells forty feet below the surface in the city; also in the 
Neosho river, at Rinker's bridge, three miles northeast, and are exten- 
sively quarried in section 14, township 20, range 12, and sections 6, 
9, 30, and 31, in township 19, range 12, and section 12, township 19, 
range 11, and near Olpe, Reading, and Salt creek. 

Above these stones is ten feet of shale, a twelve-inch limestone, 
eight feet more shale; and a five-inch coal stratum, which is exposed 
in the banks of Dry creek, three miles south of Emporia, and on 
Coal creek, a few miles farther south, where it is three inches thicker, 
and has been stripped for local consumption. The forty feet of shale 
which overlays the coal is quite variable in character, being car- 
bonaceous in places ; in others, sandy, calcareous, or argillaceous. A 
very productive horizon of fossil flora lies near the top of this bed. 
In the sandy portions good examples of drift bedding are often ex- 
posed. A five-foot sandstone near the top is separated from the Em- 
poria system by five feet of buflF shale. Overlying this, on the north 
side of the river, is the Emporia system of limestones, composed of 
five members from one to two feet in thickness, with intervening 
shale beds from four to ten feet thick. This system is best exposed 
in the ravines and hillsides sloping to the Neosho river just northwest 
of Emporia, where, in some places, they have a local dip to the north 
of fifty feet to the mile. 

South of the Cottonwood river the character of this system is ver> 
diflFerent, being mainly a mass of fragmentary limestone five to eight 
feet thick, with the crevices filled with clay. A good exposure of this 
condition is found in the southeast quarter of section 29, township 19, 
range II. 

Above the Emporia system is twenty-seven feet of sandy shale and 
sandstone with Myalina suhquadrata near the top ; then an eighteen- 
inch siliceous limestone streaked with red, containing Pinna per- 
acuta ; then another sandy shale bed forty-seven feet thick, which is 
overlaid with ten inches of coal. 
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This coal ie exposed eight mileB southweet of Madigon, in Green* 
wood county, and in Lyon county on the Verdigris river» section 34, 
township 21, range 10: on Shaw creeks Rock creek, and Moon creek, 
in tlie sooth west part of the county ; near Phenis mound in sect ion 
1, township 20, rauge 10; in Reservoir hill, near Emporia, near the 
center of section 30, township 18, range 11 ; on StlUman creek, fieven 
miles north of Euiporia, in section 4, township 18, range 12; in the 
northeast corner of section 30, and west side of 33, township 17» range 
12 ; two miles east of Admire, on One Hundred and Forty-two creek \ 
and on Elm creek, in section 33, township 16, range 12, The thick- 
ness of this coal varies but little in the entire distance that I beve 
traced it, It has been atripped for local trade in a number of [)lactia. 
It bums well, but contains an excessive amount of ash — amounting to 
over twenty per cent The dumps where this coal is stripped always 
contain many Afyalina sithquadrata. The shales near this coal yield 
Btnall quantitieB of oil and gas in at least ten places in the county. 
Overlying X\w coal is ten feet of sandy shaU>, one foot limestone 
containing Myalina suht/uadrata, eleven feet of sandy shale and 
sandstone containing ripple-marks, eighteen inobes limestone, fif- 
teen feet shale, two feet limestone, fourteen feet shale, five feet 
calcareous shale^ seven feet shale with cone- in-cone structure, 
ten inches limestone, ten feet shale with thin coal seam, two feet lime- 
stone, and forty -five feet of shale containing red sandstone in places, 
which brings us to the Americus system, consisting of one foot lime- 
stone which weathers to dry-hjne formation, eight feet shalcj twenty- 
one inches good building stone, containing many P\isulina of the 
rckbust type, six feet shale, and a six -inch Bag limestone. The abale 
on either side of this stone contains an abundance of Fusulina. The 
twenty-one- inch stone of this system, known as the Americus limestone, 
> Is extensively (juarried in the top of the hills south of Americus, and 
aear Allen, The top of Phenis mound, ten miles southwest of Em* 
poria, altitude 1278 feet, is a few feet lower than the Americus stone, 
which may be seen in the hills to the southwest. 

Above this is from eight to twenty. six feet of black, blue and 
buff shale containing Hei^ia mormon i, RhyncoHella np.t and many 
erinoid plates and stems, two feet blue limestone containing fimu- 
Una eylindrica and PmductUH HemiretieuldittM^ lout feet catcareous 
shale, eighteen inches yumiiina limestone, four feet shale, one foot 
limestone containing Myalhia subquml rata B^nd Arcftwocidai^isEpineRj 
ten feet nine inches shale, to a friable FuBulina limestone eight feet 
thick, embracing a twelve-inch ehale stratum . This stone is exposed in 
the bluff at Elmdale mills, Chase county, and is level with the bridge 
t^pauniiig the river at that place, thirty feet above the water. In the 
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blutf south of Saffortlville it is sistty feet aboTe the river. Qtx>d ex- 
posures are foutid nt Allen and many other places in the county. It 
is one of the easiest formations to trac^e, on account of the soil being 
strewn with countless numbers of Ft^ulhia cylindrica of the Tobnst 
type for some distance below the outcropping margin. The top four 
feet of this stone is heavy bedded and contains crinoid stems and 
Palpzoa, but fewer J^iistttitm. Above this atone is ten feet of buff 
shale, one foot of limestone, six feet of blue shale, six feet of buff 
shale, six feet of heav^y bedded limestone with Arihmotndarw spines^ 
Bve feet of shale, eight inches of shelly lioiestone* thirteen feet seyen 
inehes blue and yellow shale, three feet of limestone, si^c feet four 
inches of bnif shale, six inches of limestone, three fettl eight inohee 
of shale, four feet of thin bedded limestone, parts of it having a porce. 
lain appearance ( this appearance is characteristic and has been ob* 
served in many places in both counties), four feet two inches buff 
shale, eighteen inches limestone, six feet two inches blue and yellow 
shale, twelve feet limestone which weathers very rough, eighteen feet 
or more of shale, to the CJottouwood Falls stone. This line is the top 
of Prosser 8 Wabaunsee formation. 

The Cottonwood formation embraces the Cottonwood Falls stone, 
six feet six inches thick, and the twelve- foot fossiliferous shale bed 
fttx^ve it. The Neosho formation overlying the Cottonwood is well 
exposed in Crusher hill, one and one-half miles west of Strong 
City, and has been so well descrit>ed by Prosser and others that a de- 
tailed description need not tie given here. No. 2 gives a reaeonabl y 
accurate section of the hill, which is capped by a flinty limestone 
from twenty to forty feet thick, which corresponds with the lower flint 
beds of Hay's Fort Riley section. The dip carries this stone beneath 
the river valley at Cedar Point, where section No. 1 was obtained, at 
a bluff three miles northwest of the station. The top of section No. 
1 is 13^0 feet at)ove sea-leveL 

From the east line of Lyon county to Emporia the westward dip 
averages fourteen and a haJf feet to the mile ; from Emporia to Baffonl- 
ville, nearly twenty feet to the mile ; from Saffordville to Strong City, 
twelve feet to the mile- Strong City is nearly in the trough of a 
synoline where the t^ottonwood Falls stone is level with the rai broad - 
track. Passing west from Strong City, an extensive anticHne amount- 
ing to over 120 feet is observed, the axis of which is near Elmdale, and 
apparently trends fifteen or twenty degrees west of north into Morris 
county and south toward the Flint Hills, Local dips amounting to 
two or three degrees are frequently found in this area. From a mile 
or two west of Elmdale to near Clements the usual westward dip is 
again maintainedp while at and west of Clements the dip l^ecomee ex- 
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cessive, amounting to fifty feet per mile, which brings the lower flint 
beds to the river valley at Cedar Point. 

At Saffordville, the Americus stone is a few feet above the water in 
the river and the Cottonwood Falls stone is in the top of the hills be- 
yond the bla£F. A better exposare of nearly the same strata is found 
at Elmdale mills, fifteen miles farther west, where section No. 3 was 
obtained. The Americus stone is under the river at this place. 

While considerable attention has been given to the paleontology 
of the district, my collection of fossils is too incomplete and too many 
are unidentified to warrant publication at this time, and such reference 
as I have made to fossils has been done only when they appeared to 
be especially characteristic of the formation and might aid in its 
identification. 
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FURTHER STUDIES IN THE MENTOR BEDS. 

By Alfred W. Jonss, Kansas WeRleyan UniTersitj, Salina. 
Read before the Academy, at Topeka, Janaary 1, 1908. 

"]i TY only apology for sticking to this subject is that my geological 
-^^ field-work has been limited to the counties of Saline, Lincoln, 
Ellsworth and McPherson during the past two years, and the fact 
that the Mentor Beds are not receiving much attention from other 
geologists. 

The Dakota and its associations in Kansas afford a most fascinat- 
ing field for investigation, and demand a thorough and careful study 
before many tangles can be unraveled. 

Although I am not prepared to attempt any plan of division, I am 
inclined to believe that a verj- careful study of the Dakota would 
separate it into different leaf-bearing beds of different groups of 
plants interspersed with thin, shell-bearing layers. 

The division line between Comanche and Dakota appears to be 
less distinctly marked as more light is thrown upon it. Three or four 
years ago I thought I was quite certain regarding some features of 
the Mentor ; to-day, after much more investigation, I know much less 
about it. However, I am still inclined to believe that the "Mentor" 
proper lies at the base of the Dakota : that when thoroughly traced it 
will reveal to us the outlines of an ancient gulf, with several of the 
inlets marked by fossil beds containing only fresh- or brackish-water 
species. 

I have now located three of these localities — one four miles north 
of Salina, in the Claflin pasture ; one north of Brookville, on Mul- 
berry creek ; one about six miles northeast of Kanopolis, Ellsworth 
county, on the Smoky Hill river. 

The Marquette region, southwest of Man^uette, reveals a puzzling 
condition — in the bottoms of ravines we find Permian shales ; resting 
upon this the calcareous shales of the Kiowa ; then apparently typical 
Dakota sandstone bearing fossil leaves : and above this a heavy ledge 
of sandstone containing an abundance of Mentor fossils. 

Although I have not had the opportunity of exploring very far 
southwest, I am informed that shell-bearing rocks outcrop at many 
places in western McPherson and eastern Kice counties that I did not 
visit. 

Several more cases have been reported to me of shell-bearing strata 
having been found near the base of the Dakota in well-digging, and 
a few more surface exposures have been found in Saline county. 
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The shell beds near the top of the Dakota, in Ellsworth county, 
oontaining Modiola pooli, contain a small univalve that has not been 
determined. 

With so much for the Mentor, I will add a note or two on the 
X)akota. 

Professor Mudge, in writing of the Dakota, in the First Biennial 
Seport of the State Board of Agrioulture, said ( after speaking of the 
Dirregular distribution of fossil-leaf beds): "The numerous indica- 
"tions show that the trees must have grown on islands near the shore- 
line, and that the leaves were embedded in the marine sediment 
immediately after dropping. Worm borings are aleo found in the 
same strata with the leaves." 

Now, although this observation is probably in the main correct, I 
have been astonished again and again to find how widely distributed 
fossil vegetation is throughout the sandstones of the Dakota in this 
region. Several times I have been shown very good specimens of fossil 
leaves quarried or revealed in breaking rocks in localities that I had 
looked over and passed as utterly destitute of fossils; and I have 
learned by experience that diligent search will find traces of fossil 
vegetation almost anywhere in the Dakota, which seems to me to 
indicate that the ancient forests of the Dakota probably covered much 
more of the surface than I had at first supposed, but that conditions 
were much more favorable for preserving fossils in some localities 
than in others. 

Beports have come to me several times, from sources that I can 
scarcely doubt, of the finding of fine leaf impressions in the clay beds 
of the Dakota revealed in cellar- or w^ell-digging, and I regret that as 
yet I have been unable to see any specimens of these. 
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THE OTTAWA OAS-WELLS. 

By J. ▲. Yatbs, Ottawa UniTenity, Ottawa, Kan. 
Bead before the Academy, at lola, December 31, 1901. 

TN the year 1887 a company was organized in Ottawa for the pur- 
-■- pose of prospecting for gas, oil, or anything of value beneath the 
soil. I. N. Boycourt was elected president. Pour wells were drilled, 
as shown on the map. In Nos. 1 and 3 gas was found in considerable 
quantity; but having inexperienced workmen employed, and also 
being a prospect, the gas-sand was reached before the well was prop- 
erly cased, and it filled with salt water. Prom well No. 3 bubbles of 
gas have continued to escape to the present time. The amount of 
gas found was considered too small for piping, the prospect was con- 
sidered a failure, and the company decided to abandon the work. 

In the year 1898 a company was organized for the same purpose as 
the former company, with Mr. H. L. T. Skinner president, who, with 
his characteristic enery and ability, has kept the drill going almost 
ever since, and they are at present drilling the eleventh well. The 
log of well No. 2 is given and also the partial log of well No. 11. The 
elevation of our court-house above the sea-level is about 700 feet^ 
The average depth of all the wells is about 720 feet below the eleva- 
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tion — that is, twenty feet below sea-level, when the topography of the 
oonnty is considered. 

Gas and other products have been found in the wells as shown in 
the table. The company, hoping to strike a stronger flow of gas than 
that found in any of the wells, has continued to pull the casing and 
hunt for "a great gusher." A well yielding 50,000 cubic foet per day 
ifi generally considered worth casing and piping. A reference to the 
table will show that some of the wells reached that amount. 

No. 1 in the new series was also a prospect well, the com- 
pany not having access to the log of the former wells. The gas-sand 
was reached without properly casing out the salt water, and oonse- 
<^uently the well had to be abandoned. The drill used is the ordinary 
# ohurn drill, and the measurements made on the rope with a steel 
tape. The logs of the different wells show only slight variations in 
stratigraphy when the topographical differences are considered. Gas 
eontinues to bubble from some of the larger wells. The amount of 
^as as shown in the table was estimated from measurements made 
with an ordinary gas-meter. 



No. of 
well. 


Depth 

of 
well. 


Depth 
ffas- 

■ands. 


Thiekness of 
ffas-aands. 


Estimated flow 
of gas. 


Oil. 


Depth of 

Mlt. 


1 


874 


428 
664.5 


S2 
67 


5.000 
50.000 




823 




628 




1,080 


426 

666 

808 

1.060 


50 
58 
27 
15 


12.000 

25 000 

Very little. 


666. 
someoiL 


823 


2 


628 
1.080 


8 


704 


424 
666 


50 
60 


Very liUle. 


666. 
8 barrels per day. 




4 


678.6 


424 
666 


35 
18.5 


No cat. 

lo.un 


666. 
blaek and'heaTy. 




5 


I.IOB 


420 

672 

802 

1,060 

1.106 


9 
40 
10 
12 
Salt water 


Noffas. 
60,000 
Nogas. 

stopped work. 


Coal. 
Seam 1 foot thick 

at 680- 
semi-aDthraeite. 




6 
7 
8 
9 
10 
11 


780 
1,100 
800 
800 
700 
•960 


' No ffas worth piping. 



•Still drilliDff. 
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LOG OF WBLL No. 2. 



Formation. 


Top. 


Bottom. 


Formation. 


Top. 


BottaL 


8oU 


ft. 

5 

12 

5 

43 

146 

21 

20 

6 

eo 

27 
5 
31 
3 
15 
87 
54 
25 
53 
15 
10 


ft. 
5 
17 
22 
65 
211 
232 
252 
258 
318 
345 
850 
381 
384 
899 
436 
490 
515 
568 
583 
593 


White slate 


ft. 
5 
16 

8 
18 
15 
10 
58 
12 
20 
48 
15 
27 

8 
82 
10 
10 
37 
78 
10 


ft. 
996 


Ldmestone 


Limestone 


614 


Slate 


Slate 


622 


Liimestone 


Limestone 


640 


White alate 


Slate and shells 


655 


Liimestone 


White slate 


665 


Slate 


Qas-sand* 


723 


Limestone 


Slate and sand 


735 


Slate 


Black slate 


755 


Lintiestone 


White slatet 


8C8 


Shale 


Sand 


S18 


Limestone 


Slate and shells 


845 


Shale 

Limestone and shells 


Sand 

Slate and shells 


853 
9K 


White slate 


Sand 


MS 


Gas-sand 


Slate 


965 


Slate 


Sand 


992 


Sandy slate 


Black slate 


i.oro 


Limestone 


Salt and water 


1.0» 


BUek slate. 





*Good gas-sand from 670 to 680 feet ; water at 715 feet. 
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PHYSIOGRAPHIC DIVISIONS OF KAHSAS, 



By Ob 



. D,a 



h Ada Its, WushiDgtoQ, 
Bead before Ihe Academy* at lola* December SI, 1901. 

^X^HE eastern portion of KansaH has only a moderate elevation 
^ ^ above sea- level, the river valleys being about 750 feet above 
tide where they cross the boundary. The eurfact) rises to a height of 
about 4000 feet in the northeast corner of the state, but the transition 
ie grad iial , and mount ain o u s f ea t u res n o w here occ iir I sola ted mounds, 
bUlSf ridges and escarpments are the boldest forms of relief, and are 
conspicuous in contrast with the broader atretchee of gentle slopes, 
rolling prairies, terraced uplands, broad plains, and moderate stream 
valleys. While the topography of Kanaas is that of a plains country, 
it presents an ever- pi easing variation to the traveler, or impresses 
Mm anew with its quiet grandeur. The test- book of geology is here 
so plain that he who runs may read in simple lessons the story of the 
formation of the earth and the manner in which it has been 
sculptured into pleasing features. There are no overpowering scenes, 
and, although there are broad problems, the mind is seldom per- 
plexed when considering that which lies within the range of vision. 
It may be that this is the reason that the general features of the " 
state have thus far not been outlined. There are many fine de- 
scriptions of impressive localities and isolated scenes, but no one has 
attempted to distinguish the units which constitute the physiographic 
tli visions of the state. Most of them are already well described , but 
their limits have not been defined or shown on a map. It is the pur- 
pose of this paper to indicate as clearly as xiossible their boundaries 
and salient characteristic^^, and to supplement brief descriptions by 
quotations from the already voluminous literature* 

The first general i>hysiographic map of the United States pub- 
lished was that by J, W. Powell, in the National Geographic Mono- 
graphs. The limits of the regions are there not closely defined, and 
subsefiuent study has shown the necessity of modifying them some- 
wliftt. The map of the physical divisions of the Uniteil States con- 
tained in Davis's Physical Geography differs from that of Powell in 
certain details, but it likewise is subject to revision. In the acoom- 
panying sketch map the results of a closer study of the regions adja- 
cent to Kansas are presented. It is incomplete in part, especially in 
failing to show the limits of the regions in the southern portion of 
Oklahoma. It, however, presents clearly the physiographic relations 
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Sketcb fihowtDir phyiiof^npbic relatione of Kudeas, by Qoor^ I, Arlatns, 



of KaDBaSp the features of which it is the purpose of this paper to 
discuss. 

The state of Kansas, with the exception of the extreme southeast 
comer, which is a portion of the Ozark region, lies within the Prairie 
Plains and the Great Plains regions. These divisions are character- 
ized by their broader physical aspects and their simple geologic 
structure. Th^y are not clearly defined by topographic differences^ 
although they have a general unity of surface features and altitudes. 

THE OZARK ElEr.lON. 

The country here designated as the Ozark region has been dis- 
cussed from various standpoints. In the following definition, it is 
considered as structurally related to the Arkansas valley and the 
Ouachita mountains: 

Broadly defiDrd^ the Ozark region embraces the Houlhem half of the etateof 
Mieeourl, a Tery email corDer of eoutbeaetern KaDsaSt the northeastern part of 
Indi&D Territory, and the northern part of Afkaneas, . . . Id a general way 
the MiBeieitippi and Misioun rivers bound it on the northeast and north, SpriQg, 
Grand and Arkansas rivers approximately limit it on the west and south, while 
the upper portions of the St. Francis and Black rivers mark its tiouthecisterti 
margiD. . . . In its Dorthern iMirtioa it Is to a larg^e extent a roUiDg plain » 
and in its southern and more rugged part the broken character La evidently the 
reeuft of erosioa by streams which have deeply dissected a generally eren sur- 



r i ^ i w- 



GBOLOGTCAL PAPBES. 



Ill 



fmoe. « . , As compared with the Miflalssippi vaUe^f the region is bd ele^aiiid 
ODe. To the north and west of it lie the Prairie plaini ; to the east and Bouth- 
^ast are the Gulf plains. . , * The structure of the Ozark region is Bimple. 
The Boston mountaitiB, od lie eouthern border, are of a monoclinal type, while 
tbe plateau portion, or norther d part, has the form of a low dome, with local 
faulting and minor undulations. To the south of the Ozark region is the Arkan- 
sas Valley region, which has a folded structure, and bejond it the Ouachita 
fountain region , which ie closely folded and thrnst^faulted. . . , In the 
tfootbern portion of the Ozark reg^ion are the BoatOD roountainSi which area dis- 
eected highland extending through northern Arkansae, from BatesYille to near 
Wagoner f tn Indian Territory. The northern portion of the region ie the Q^ark 
plateau, which consists of two divisions. The eastern one is the Salem upland 
acid the western the Springlield upland. They are separated by the Burlington 
«8e&rpmeDt (Adamst Physiography of the Ozark K^gion, t2d An. Rep. U. S. 
OeoL Burv., pt> IX* pp* 60-75.) 

la tht* extreme eoiithenat corner of the state tharo is a Bmall portioa 
of the Springfield upland. Its general gurfuoe 16 a structural plain 
developed on the Miseiesippian limestone. The plain is limited on 
the west by the valley of Spring river, which is located approximately 
along the contact of the Coal Measure shake. The portion in Kansas 
18 the border of a westward-dipping structural p^riin, and, lying adja- 
cent to the Cherokee lowland^ is c^^nsiderably reduced, and has but a 
slightly greater altitude. The country rock of the Springfield upland 
contains much tliiit. Its surface is accordingly in strong contrast with 
the lowlands to the west, which are developed on soft shales and sand- 
stones. The limestones, which constitute the upland, contain valua- 
ble deposits of lead and ainc. The principal town of the area is 
Galena. 

FKAIRJR PLAINS REtUON* 

The Prairie Plains region etobraces that portion of the Mississippi 
valley which lies at a moderftte elevation, and in which the processes 
of reduction have brought the surface of the country t^j a generally 
level plain. Its surface features have been developed by erosion, ^id* 
mountainous structures are nowhere present. The changes of level 
which the Prairie plains have undergone were relatively slight as 
compared with the mountainous regions which have been the oeDters 
of the disturhuoces* To the northeast of the Prairie plains are the 
Lake plains, which are related in their development to the Great 
Lakes. To the south of the Prairie plains are the Gulf plains, which 
have been developed as a result of the oscillations of the Gulf of 
Mexico. To the east and west the Prairie plains pass by easy grada- 
tions into higher altitudes and into higher plains or plateaus, which 
are adjacent to tlif^ Appiduchian region and the Rocky Mountain re- 
gion. It will thus be seen that the Prairie plains occupy an interme- 
diate position in the Mississippi valley. Their physiographic history 
11 related to that of the regions on the north, east, south, and ^«mi. 
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Lying near their center, in southern Missouri, eastern Arkansas, and 
the Indian Territory, is an area which has a mountainous structure. 
As a result of continuous erosion by streams since the establishment 
of the drainage system of the Mississippi valley, the Prairie plains 
encroach upon its flanks. Another factor in the development of the 
Prairie plains was the advance and retreat of the ice sheet which cov- 
ered their northern portions in glacial times, sculptured the surface, 
and left behind upon its retreat vast accumulations of rock material. 
This portion of the Prairie plains is known as the glaciated, in con- 
trast to the southern, or non-glaciated, division of the region. 

To the west of the small area of the Springfield plain in the south- 
eastern comer of the state there is a belt of low-lying country known 
as the Cherokee lowland. This area continues in Missouri, and has 
there been called the Nevada lowland; it also extends into Indian 
Territory along the valley of the Neosho or Grand river, where it merges 
with the lowland plain of the Arkansas Valley region. The lowland 
is developed on the soft shales and sandstones which form the base of 
the Coal Measures in Kansas. The shales have a thickness of about 
450 feet, and are exposed over a belt of country approximately twenty- 
five miles wide, within which are situated Cherokee county and por- 
tions of Crawford and Labette. In Missouri the area tapers to a point, 
as a result of the overlapping of the higher beds which form its west- 
ern border onto the rocks of the Springfield plain. 

The surface is gently undulating, the monotony of lowland topography being 
occasionly broken by ridges and mounds which occur on the divides and owe their 
existence to heavy sandstones. Such a mound is the one west of Baxter SpringB, 
near the territorial line. The country around (Columbus exhibits a number of 
sandstone ridges, the city being located upon the divide between Spring river and 
the Neosho. . . . The western border of the Cherokee uplands is the Oswego 
escarpment, which is produced by the first important limestones in the Kansas 
section of the Coal Measures. This formation is known as the Fort Scott lime- 
' stone, and at Oswego caps a bed of shales, producing an escarpment which along 
the river bluff is 120 feet high. (Adams, Physiography of Southeastern SLansas, 
Kan. Acad. Sci., vol. XVI, p. 57.) 

The surface of the lowland is gently undulating, with watercourses flowing in 
wide, flat-bottomed valleys bordered by low, gentle slopes. Toward the western 
side of the valley outliers of the escarpment bordering the northwestern side re- 
lieve the general monotony of the landscape. The whole area is practically down 
to grade. It is already a lowland of denudation. It has long since passed through 
its stage of most pronounced relief and is now gradually wiping out the varieties 
of its surface. On the softer rocks, in the vicinity of Clinton, the general level 
is in many places less that fifty feet above the level of the flood plains of the 
streams. . . . The area of the soft beds has been exposed to degradation no 
longer than that of the hard limestones comprising the Springfield structural 
plain, yet the soft ones have reached old age in the cycle, while the harder ones 
are in a vigorous youth. ( Marbut, Mo. Geol. Surv., vol. X, p. 67.) 
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The Iowa prairies, that portion of the division of the Prairie plains 
which lies in the northeast corner of Kansas, owes its peculiar surface 
features to the fact that the rock formations are covered with a mantle 
of drift, deposited during the glacial period. The southern border of 
the glaciated area is a line approximately along the Kansas river in 
Kansas, and from the mouth of that stream along the Missouri river 
in Missouri. Since the deposition of the drift the streams have cut 
their channels deep enough to expose the underlying rock formations 
and revive in modified form the original topographic features. As a 
result, there are in places fragments of terraces and escarpments simi- 
lar to those which prevail in the Prairie plains south of the glaciated 
portions. No attempt is made to define the limits of the Iowa prairies 
beyond the boundary of the state. They extend into Missouri, and find 
their larger development to the northeast in Iowa. 

Northeastern Kansas is the southwestern corner of Iceland— that is, it is the 
southwestern part of the area which, in the times immediately succeeding the 
Tertiary age, was covered with ice. . . . Where the ice halted and its ter- 
minus remained stationary for a time, the melting being exactly met by the sup- 
ply from the north, there was formed a terminal moraine as a result of the 
accumulation of the solid matters it had carried along with it. . . . The true 
hard-pan or till is a stiff, pa8t>, dark- brown clay, with pebbles and small boulders. 
It seems to have been formed under the ice by the grinding of the material over 
which the glacier passed — clay shales, soft limestones, and sands. . . . The 
loess is often called bluff, because the bluffs of the Missouri river are formed of 
it or capped with it. . . . Over immense areas it is substantially the same 
material as that which gives color and muddiness to the water of the present 
river. In some regions it takes color from local surroundings, and has streaks of 
coarse sand or gravel, and becomes of orange brightness. (Hay, 8th Bien. Rep. 
Kan. St. Bd. of Agri., vol. XIII, part II, pp. 118, 119.) 

Boulders lie scattered in small numbers in detached areas, north of the Kansas 
river, from the Missouri nearly to the Republican, but west of the latter none are 
noticed. The drift gravel extends a little farther. The origin of our drift, like all 
others in the northern hemisphere, must be sought in regions far to the north. No 
original ledges of quartzite or other metamorphic or igneous rock are found 
within 300 miles of the northern stat« line, and it is only in the western portions 
of Minnesota that these deposits are represented. No other material of our drift 
is found so near. . . . The larger stones attain the size of true boulders, be- 
ing sometimes ten feet in length, and weighing ten or twelve tons. The most 
common are a metamorphic, stratified quartzite rock. The metamorphic action 
has been very thorough, giving the boulders a hardness equal to common quartz, 
and on that account they are frequently known under the name of "hard heads.'* 
. . . The large boulders are usually angular, and not so much water- worn as 
the small pebbles. Next to quartz rock the most common material is greenstone. 
.\ few of granite and syenite are also eeen. but seldom as large as the quartzite or 
greenstone. The deposit of drift material is not deep, being about five feet, 
though in a few places It is twenty feet. The large boulders are quite numerous 
on the Pottawatomie reserve, on both sides of the Kansas. They lie on the tops 
of the bluffs and high prairies more frequently than on the lower lands. (ModlfS^ 
1st Bien. Rep. Kan. St. Bd. of .Agri., vol. VI, 2d ed., 1877 "TS. pp. 51, 52.) 
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The Osage prairieB have as their distinguishing features a Beries of 
terraces which haye been formed by erosion of the interstratified Car- 
boniferons shales, Bandstones, and UmeBtoues. The rocks have a 
northeast-southwest strike, and the harder beds, l:>eing more resistant, 
produce escaqjmenta which, with many deviations, follow this direc* 
lion from the Kansas river into the Indian Territory, although nont^ 
of them extend unbroken for the whole distance. The resistant beds 
in Kansas are largely limestones, which ontcrop at the top of the m- 
carpnients and on the surface of which back slopes are developed. In 
the Indian Territory the limestones disappear and sandstonti forma- 
tions assume their r6le in the topographic features. The line of tran- 
sition from sandstone escai'pments to limestone escarpments is an 
irregular V, extending north wanl from the Indian Territory, with its 
point approximately at Yates Center, in Kansas. 

The drainage of the Prairie plain is due primarily to the eastward ilope of the 
flurface* ♦ . , In general the dip is westward, and the streams flow at right 
anglaa to the Btrike, but slight deformationa of the atratit have eauaed a deflec^ 
tion of some of the at reams to Lhe southward. . . . The formations over which 
the streams flow are beds of limestone, alternating with beds of sandstone aod 
shale. The unequal jieldtng of these materials to ero@i?e agencies has produced 
ingeoeral a terraced surface, the limestoDes protecting the escarpmenla, while 
the shales and sandstones below have been carried away by the streams. The 
I inclination of the strata has produced a ^adual slope (back slope) from the top 
of one escarpment to the base of the next higher. (Adams, Kan. Acad* Sci., voK 
XVI, pp. 5G, 57.) 

If one passes across the country from southeast toward the north west« he will 
be continuously passicg up a aeries of terraces/ . * , Here and there, wher- 
ever there is a line of outcrops of an important limestone, there is a more or less 
pronounced eacarpmeut facing the southeast. ... If the esos rpment is bold, 
and the underlyiag shale-bed is thick, a series of mounds always exists to the 
eoutheast of the escarpment proper. These have plainly been produced by the 
erosive ageocies breaking through protecting limestone further to the west. 
Such mounds sometimes are lar^e, with broad* flat toi»ii, aa is wc!l illustrated by 
Table mound, northwest of Independence. Sometimes they have the form of n. 
frustum of a cone, so beautifully Illustrated in the vicinity of Cherry vale and 
Mound V'alley, At other times, as at both these places, the protective limestone 
U still maintained on their summits. In some instances the surface limestone 
baa been gradually worn away until the material oonmsts entirely of masses of 
shale, which may hare a little sandstone interspersed. Id these cases the sum- 
mit of the mound Is rounded, . , « It is interesting to note how the great 
areas of mounds and escarpments coincide so exactly with the soutbeasterD 
limits of the shale-beds. Beginning at La Cygne and Boicourt, we have an area 
characterized by mounds and steep bluffs, reaching to the southwest by way of 
Mound City, Union to wd, Cherry vale and Mound V'alley to beyond the limits of 
the state. ITo the w^est there is] a similar topography in the vicinity of Neode- 
sha and Independence. {Passing further along, similar features extend] from 
Osawatomie to the southwest, by the way of X^ne, Greelry, and Garnet t. * . . 
At Lawrence, Blue mound stands off five or six miles to the east of the general 
outcropping of the limestone which forms its protective cap, . ^ , V^^ ^\l^ 
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but few rolling areaa nny where within the Carbonifenius. The tributaries of the 
different streaniB h&ve out the whole country into valleje, apd the reeidual por- 
tloDSt which have not been carried away by eroftionf conetitute the hills, eo that 
uauaHy there is such a suceeesioQ of hllte and valleys that the whole country la 
not only well drained^ but moderately rugged. While one may trave] for milea 
ID the dJrectioD of the ridgea almost ou a ]e?el, id a traesverae direction deep 
valleys wiiJ be found. ( Hawortb, Univ, Geol. 8nrT. Kan.i voL I, pp. 213-215.| 

The sandstone beds, which give liaa to heavy eBcarpmentfi in the 
OsBgi^ prairies in the Indian Territory, are succeeded in eaBteru Okla- 
boma by softer beds and a suceession of formations, which, being 
generally hoinogeneouB in character, do not give rise to escarpment 
features. The portion of the Prairie plains lying in eastern Okla- 
homa may be characterized as the rolling plains, in contrast with the 
terraced surface of the Osage prairies. To them the name Oklahoma 
prairies is here given. The area is traversed by streams which How in a 
general eastward direction, but which are deflected toward the south. 
The divides are gentle, and no very decided ditferences of elevation 
exist throughout the area. The country rook and soil of this area are 
generally red, and are a portion of what has been culled the Red Beds, 
which are a color phase of the Carboniferous and Permian formations. 
The western limit of these prairies is marked by a oonspicuous 
e^irpment, known as the Gypsum Hills eecar^^ment, which 
from the Glass mountains, on the Cimarron river, in Oklahoma, 
the west of Alva, and thence into Barber county, Kansas. Only a 
small portion of the Oklahoma prairies lies in the state of Kansas. It 
is triangular in fonn, and includes the western part of Sumner and 
' Sedgwick counties, and a portion of Harper and Kingman, The line 
of division between the t.Jklahoma prairies and the Great Bend low- 
land is naturally not well marked by topographic features, bat is 
drawn relative to the area over which the streams have migrated as a I 
result of the local base-leveling of the Arkansas river. \ 

The Arkansas river along its course in Kansas, where it makes 
what is known as the great bend, flows in a shallow channel. Its 
valley comprises a broad stretch of generally diversified lowlands, 
which represents a local base-level of the stream. In this pijrtion of 
its course the river lies on the easily eroded Paleozoic shales and the 
ahaly beds of the Dakota formations, and, together with its tributary 
streams, has^ in the course of its meauderings^ reduced the coimtry to 
a generally level plain. The western limit is found along the <K)Urse 
of the stream from Lamed to Great Bend, where it impinges against 
the Dakota sandstones. Its southern limit lies in Oklahoma, where 
the river, in passing around the southern end of the Flint hills and 
eroding its chEmnel across resistant beds, has been confined to a 
narrow valley. The area of the Great Bend lowland is largely covanMl 
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with eandy acciimulatione, which in places formaaiid^hiUs and in other 
loeaHtiee are spread out as a thin mantle. The Eqiius Beds, in Mc- 
Pherson cuuntyi btJong to tliis formation. The ens tern boundary of 
the lowland is the line of interBection of the structural plain of the 
western j^lope of the Flint hi Ik with the level country of the Arkan* 
mis valley, and is not strongly marked by any topographic featursB. 
It may be drawn with reference to the occurrence of the limeBtones, 
on the eurface of which the Flint Hills upland is developed The 
Great Bt^Tjd lowland, considering its elevation and general eurface 
features and its relations to the otlier divif^ious of the prairie plains* 
is a natural part of them, although it forms an urm extending be- 
tween the uplands of the Great plains. 

The ejcpI&DatioD of the origin of the great bend of tbo Arkansas rlwt^ 

fiT«n ID tbe followlDK quotatioD, was outlioed by the writer when in the field, 

tad waa aubsequeDtlj embodi^ by Haworth in hlerefiort; **Oiie of the mcwt 

aota&ble featurei in coDnection with the Arkansas river is the great aod unusual 

bend it makejs In parsing from eaetern Ford county so far to the north to Great 

Betid, and back so far to the south. ... It would seem that when the riTer 

r^ftched the Dakota formation, a formi^tion so eaeilj corroded, it Immediately be- 

gma acting upon it with great vigor. As the geoeral inclination of the strata of 

tbo Dakota is to the northeast, . . . and the Dakota sandstones are easily 

eorraded, it would seem that this was the cause of the river's great bend to the 

Clorth. We may safely believe that at an early period in the history of the river it 

pa^ieed eastward from Ford county across the north of Kiowa, Pratt and King* 

msD oountiesH, probably passing out of the state not far from its present location. 

If this explaDation is correct, one cannot help inquiring why the river did not 

l^raak through the upla-od, in the vicinity of McPheraoo county, and ultimately 

JoId the Cottonwood river through Marion and Ohaee counties. To answer this 

dearly, we only have to look at the general geologic character of tbe southern 

^art of the Flint Hills in Dutler and Cowley counties to find an ade^juate reason. 

TTlie great Flint hills area has its surface rising to points cooeiderabty higher 

%h&D the main uplands of Sumner and Sedgwick counties. Evidently these high 

elevations in the the early Tertiary times deliected the river southward, and pre- 

Tented tt from crossing the Flint Hills region when the drainage was first changed 

to an eaaterjy direction by elevation of tbe Rocky MountaiDS, The same Flint 

Hills area has continuously remained higher than the uplands in Sumner, Bedg- 

wick and adjoining counties. Therefore, with the river once flowing out of the 

state near where it now does, it would be impossible for it to pass eastward across 

tbe Flint hills ao long as the elevations remain as they now are/* {Haworth, 

Univ. GeoL Surv. Kan., vol. II» pp. 30-32.) 

GREAT l*UiIJtS Kmilon, 

The Oreat Plains region, or, as it might properly be called » the 
Great Plains plateau, lies botweea the Prairie plains ami the Rocky 
Mountains, its liinit not being markpcl by sharp difTerenres ul eleva- 
tion or chanji^es in lijpographic features. It is crossed by a number 
•jf gtxeams whit h liead in the mountains and in their lower portions 
uuitc* to foriti the great riveT syBtem of the Mississippi valley and the 

inagQ of the western Gulf coast. The Great plains fc^xifeud t\."cit<^ 
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and south, including the median portion of these streams, and within 
their area corrasion varies with the varying conditions of climate and 
the grade of the country. All of the processes which are now at 
work are dissecting the Great plains. This has not always been 
their condition. In Tertiary times the sediments carried from the 
Kocky Mountains were spread in a broad sheet extending eastward 
from their base, and built up a constructional plain. This plain is 
largely preserved to the present time, and constitutes the division 
known as the High plains. 

The elevation of the Great plains increases very gradually to the 
westward, and their surface is not marked by conspicuous features of 
relief. Their more rugged ix)rtions are where the Tertiary formations 
have been sculptured into bad lands and cafions, or the areas of the 
older rocks have been dissected by the streams. The Bad Lands type 
of topogi'aphy is found principally along their western border, the 
High plains, or intermediate portion, being simply trenched by the 
streams crossing ft. 

The Flint Hills upland is a name suggested for a somewhat irreg- 
ular belt of country which extends from north to south across the 
state and terminates in a point north of the Arkansas river in Okla- 
homa. It is in its southern part the divide or watershed between the 
Neosho and Verdigris drainage on the east and the Arkansas drainage 
on the west and south. The Kansas river is the only stream which 
crosses the upland. The Cottonwood river heads within its limits 
near the western border, and flows eastward, extending nearly across 
the area The eastern border of the upland is marked by a compound 
escarpment, which is produced by the outcrop of limestones. This 
feature is well defined at its southern portion, where it is emphasized 
by the position of the stream valleys. The removal of the shales, 
which succeed the highest beds of limestones, has given rise to a 
structural plain developed on the upper surface of these resistant 
beds. This plain has a gradual western dip, corresponding to the dip 
of the rocks, and constitutes the general surface of the upland. It 
blends along its western border with the Great Bend lowland and the 
valley floors of the Smoky Hills upland. Its southern portion has 
suffered considerable dissection, and is known as the Flint hills, 
from which the name of the upland is derived. The northern portion 
of the upland is dissected by Little Blue and Big Blue rivers, which 
flow southward from Nebraska approximately along the strike of the 
formations. They have developed well-defined valleys, and their nu- 
merous short tributaries have sculptured out terraced hills and divides, 
producing a quite rugged topography. 

The Flint Hills upland has no doubt had an influence in determin- 
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itig the course of the Arkan§as river within the state. This streum, 
after making a peculiar bend, parallelB approximately the western 
tiorder of the upland into Oklahoma, where it finds its way around 
the sooth end. The streams of the northern part of the state have 
like wise adjusted themselves to the etrueture of the rooks on the 
western border of the upland, and joined their volumes in maintain- 
ing the valley of the Kansas river across it. In determining the 
disposition of the drainage from the Great plains, the Flint hills 
upland likewise tletermined the formtir distribution nf the Tertiary 
formations by deflecting the streams carrying the sediments, or re- 
tarding the velocities of those eroding their channels across its resist* 
ant beds and causing them to drop their loads. The eastern margins 
of the Tertiary formations have been largely removed. Judging from 
their present extent and relations, aa well as the distributiuu of 
materials derived from thera» we may safely assume that they did not 
tmnsgress eastward in Kansas farther than the boundary of the Flint 
Hills upland. The following description of the Flint hills* which 
present the most pronounced characteristics of the upland, is prin- 
cipally from observations along the railway, extending from Moline 
to Win field, crossing their most broken portion : 

Tho Fliat tiills aictaod id a geaeral nortb aad south direction, ^nd occupy ap- 
proximately the southero part of Chase county, the western bordera of Greenwood, 
Elk aod Chautauqua couotiee, and the ©astern portione of Butler and Cowley. 
Fa 11 1 Elk and Big Caney riTers, which are tributarieB of the Verdig^ris, have their 
sources in the many small streams cutting the eaetero eei^arpment of the Fliot 
bills. The streams on the western slope (structural plaiQ) are trKbutaries of the 
Walnut. The Cottor^wood, a tributary of the Neosho, sweeps iq a broad eurire 
to the DDrth, around the head waters of the two drainages abo?e meationed. 
, . . The divide betweeo these several streamsi with its uneven configura- 
tioa* is known as the Flint hills. ^ . , The general position of the ridge may 
be Jocated on a map by the aignificant names of the towns — Flint Ridge, Sum- 
mit, Beaumont, and Grand Summit. In their southern portion, where crossed 
by this section, the valley of Grouse creek, which extecds from north to south, 
divides them into two ridges, the eastern of which is known as the Big Flint 
hills, and the weaterD as the Little Fliut hills, , , , , To the north of the 
Flint bills» as hers deSned, the same geological formations are ei posed in the 
vailsy of the Kansas river and its tributaries, and give rise to the terraced blutfs 
which are characteristic of the country around Junction City and Manhattan. 
. . , The Flint hills derive their name from the large amount of flint which 
is found over their surface. Nearly all the limestones composing them contain 
some flint, and a few of them carry heavy bedf) of it. The weathering away of 
the limestones has left the enclosed masses of Hint, which are strew q over the 
surface in such profusion at* to seriously interfere with travel. . , . The Flint 
hills owe their contour wholly to erosion^ there being no evidence whatever of 
marked disturbances of the strata, which occupy nearly horizontal positions 
[ with a low dip to the westward J. They are characterized by even terraces and 
smail caHons and gulches. Along the top of the terraoeSi which are covered 
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with a scant g^rowth of grhsa^ the various limestone systems are seen in parallel 
ledges, and are very conspicuous on account of their whiteness. . . . (Adams, 
Univ. Geol. Surv. Kan., vol. I, pp. 27, 28.) 

The higher formations of what is generally referred to as the Red 
Beds in Kansas and Oklahoma contain resistant rocks at several 
horizons, and erosion has developed within their area a distinctly 
different surface from what is found in the Oklahoma prairies. The 
line of separation between these two divisions is the Gypsum Hills 
escarpment, already referred to. The topographic forms of common 
occurrence are small, table-like plateaux and flat-topped hills, which 
are the minor elements. The area is a dissected upland, with its 
western border grading to the High plains without perceptible differ- 
ence of elevation — the rise in surface to the westward being accom- 
plished by a series of steps within the upland. The Red Hills upland 
has already been well described by several authors. The following 
descriptions are particularly applicable to them : 

In eastern Barber county, in the buttes to the north of Sharon and the 
Cedar hills to the south, the rugged and picturesque country of the Red Beds 
begins. . . . This region, with frequent steep buttes and streams lined by 
steep bluffs, extends across Barber, Comanche and Clark counties to the east- 
ern part of Meade. The best exposures of the middle portion of the series of 
rocks forming them, as well as some of the most picturesque parts of this coun- 
try, may be seen in Barber county, in the Cedar hills, and along the steep line 
of bluffs and hills to the west of the Medicine Lodge river, especially in the 
Gypsum hills to the southwest of the city of Medicine Lodge. When seen from 
the hills to the east of Medicine Lodge, at a distance of ten miles, in the early 
morning sunlight, they form a landscape of striking beauty^ which, once seen, 
will never be forgotten. The reddish color of the steep sides of the hills, whose 
walls suggest gigantic fortifications, is clearly visible, while the top of the hills 
appears in the hazy distance like a great table-land. (Prosser, Univ. G^l. Surv. 
Kan., vol. II, pp. 84, 85.) 

If, on the road from Harper to Medicine Lodge, the traveler finds himself 
looking westward across the valley of Medicine Lodge river, on one of those en- 
chanting days for which southern Kansas yields the palm to no other locality, 
the autumn air being tinged with just enough of haze to purple the remoter 
vistas of the ruddy landscape, **The splendor falls on castle walls" which rear 
themselves seemingly as low mountains or buttressed escarpments of a table-land 
crowning the further incline of the valley and bounding a considerable part of 
the western horizon. (Cragin, Colo. Coll. Studies, vol. VI, p. 28.) 

The whole country is red. The soil, even where it contains much carbona- 
ceous matter, is ruddy; the sedimentary soil just forming on the steeper slopes 
is ruddier; flooded rivers glance in the sunlight like streams of blood; steep 
bluffs and the sides of narrow canons pain the eye with their sanguine glare 
The hard ledges are persistent for long distances, and give a definite contour to 
weathered bluffs and ridges. . . . One of these layers south and west of the 
Medicine river is persistent over a considerable area. The erosion of the valley 
has left it nearly at the top of the area in which it appears, showing as an irregu- 
lar plateau sloping east and north to the river. ... In the lower valley the 
western boundary of the white sandstone plateau is a solid wall of red rock rising 
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above it nearly 200 feet, surrounded by a g^reat white coping of gypsum from 
twelve to fifteen feet thick. The wall runs southward for several miles, with 
some openings, and terminates abruptly by a turn directly west. Northward its 
termination is a bold promontory, and the neck, with gypsum absent from it in 
places, is only wide enough on the top for one person to walk. From this point 
the wall retreats, forming a deep amphitheater, with isolated buttes, and towers, 
and caps, and all up the western valley towers, pinnacles and buttresses are re- 
peated, advancing toward or retreating from the river. When approached, the 
lights and shadows on the gypsum have the appearance of quaint gables and 
mansard roofs. (Hay, 8th Bieo. Rep. Kan. St. Bd. Agri., vol. XllI, pt. II, pp. 
106, 107.) 

The portion of the state which is included in the Sraoky Hills up- 
land division is the north-central part. It is so named from the 
Smoky hills, in Saline county, which have also given their name to 
the Smoky Hill river. The formations found in the upland are the 
Upper Cretaceous rocks. The area may be referred to as denuded, 
considered with reference to the country to the west, which is covered 
with the Tertiary formations. It is not improbable that the Tertiary 
beds, which form a constructional plain in the western portion of the 
state, since the close of the period of their deposition, have been re- 
moved by erosion from a large portion of the area of the Sraoky Hills 
upland. The topographic features are largely of indistinct-terrace 
and broken-escarpment type, with occasional lone hills or mounds. 
Along the southeastern border there are a number of places at which 
the more resistant sandstone horizons of the Dakota have given rise 
to features such as Pawnee rock, in Barton county; Smoky Hill 
buttes and Soldier Cap mound, in Saline county; and the Pulpit 
rocks, resembling perched glacial boulders, at Rock City, Ottawa 
county. Similar hills and groups of mounds occur in Lincoln, Ells- 
worth and Russell counties, being there also formed by Dakota sand- 
stones. The upland is traversed by a large number of streams flowing 
eastward in nearly parallel channels and having moderate valleys 
The divides between them have a general uniformity of broken slopes 
and gentle terraces. The rocks which constitute them outcrop prin- 
cipally along the streams as bluflPs, and in places form the walls of 
cafions. The area of the Benton formation is more regular in its 
topographic features than the Dakota, since it consists of interstrati- 
fied limestones and shales of a quite uniformly varied character. To- 
ward the western border of the upland the Fort Hays limestone and 
Niobrara chalk (which succeeds it) are the protecting element in what 
is known as the Blue Hills escarpment. The Blue hills proper are 
generally considered as occurring in Russell county and extending to 
the north and south for some distance. The same general feature ex- 
tends along the entire line of outcrop of the formations, and the name 
is here extended to the escarpment produced by thep ^*ter 
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beds of Benton shales underlying the resistant limestones are known 
as the Bine Hill shales, from the same locality. It is the erosion of 
these beds which gives rise to the escarpment. 

Across central Kansas, from north to west of south, stretches a belt of country 
marked in ravines by rug^ged sandstone rocks and by long, rounded slopes on the 
prairie. This belt belongs geologically to the part of the Cretaceous system 
known as the '' Dakota formation. *' To travelers on the Central Branch railroad, 
passing through Washington and Cloud counties, these sandstones are conspicu- 
ous objects. On the line of the Kansas Pacific, the same sandstones, underlain 
by colored shales, make the wild country from Bavaria by old Fort Harker to 
Ellsworth. . . . Further north, in Ellsworth county, are ravines with pre- 
cipitous sides, on some of which a lost race have carved hieroglyphics of war and 
travel ; and there are huge sii^le rocks, like giant pulpits, standing out and 
alone. In Russell county are the worn pinnacles and crags of Rock City, and in 
Ottawa county the quaintly rounded concretionary masses of another rock city. 
. . . (Hay, 8th Bien. Rep. Kan. St. Bd. of Agri., vol. XIII, pt. II, pp. 109, 
110, 111.) 

A large portion of western Kansas is included in the High plains. 
Their eastern boundary is defined by the Blue Hills esc€apment in 
the northern part of the state. South of the Arkansas river they 
merge with the undissected western margin of the Red Hills upland. 
The western limit of the High plains lies well toward the foot-hills of 
the Rocky Mountains, in CJolorado. Their north and south extent has 
not yet been defined with any degree of definiteness. They corre- 
spond with what has sometimes been called, for convenience, the Cen- 
tral plains, and form an irregular belt midway in the long eastward 
slope of the Great plains. They are characterized by a general dead- 
level surface when viewed in their broader aspect. Their surface is a 
constructional plain, which has survived in large measure since the 
close of Tertiary times. The divides between the streams are flats or 
fragments of an extended surface which was formed by the spreading 
of a quite even mantle of Tertiary sediments over the older rocks, 
which are principally of Cretaceous age. The valleys, which are 
scored into the Tertiary and often expose the Cretaceous, are relatively 
but slight furrows compared with the broad extent of level land. 
Along the larger streams, however, are found occasional striking 
erosional forms, which are all the more conspicuous because of their 
occurrence in the High plains. Cretaceous formations, which are ex- 
posed where the rivers have cut through the Tertiary beds, give rise 
to canon walls along the small tributaries, and in the broad valleys 
remnants of them occur as bluffs and standing rocks. The Dakota is 
seen at Point of Rocks, on the Cimarron river, in Morton county, and 
the bluffs on Bear creek, in Stanton county. The Benton and Fort 
Hays limestones occur along the bluffs of the Arkansas river and its 
tributaries in Hamilton county. The Niobrara, however, gives rise 
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1o by far the more pictiireBqiie features. It is exposed on White 
Woman creek, in Greeley county, at Wild Horse corral, and at many 
points along the Smoky Hill riven The Niobrara chalk has the 
peculiarity of weathering with vertical walls where it is of homo- 
geneous character, eo that in many i^laceB it has been erodetl into 
picturesque landmarks. Cfistle rock, in the valley of the Hackberry, 
about ten miles from its mouth, is a lone pyramid composed of this 
rock, and separated by a considerable interval from the main bluff. 
Motinment rocks, on the Hmoky Hill river, are famous landmarks, 
and formerly a stage station of the overland route was located at 
them. jVnother picturesque group of rocks, which at a distance re- 
sembles the ruiaa of many castles, is situated west of Elkader, in the 
Smoky Hill valley. The Fort Pierre shales in Bherman county have 
been eroded into a number t»f hills, which are capped with Tertiary 
conglomerate. In traveling acroeis the High plains one recognizes the 
fact that they constitute tht? typical portion of the Great plains. The 
following description is applicable to the High plains not only in 
Kansas but in their extent beyond tlu^ limits uf the state: 

The High pi a id 9, of uncos bo Udated material, tibove grade, aod axpoeed to ft 
oonBiderable precipitatioDi are held by their sod. . . * The great plateau 
gurfaoe6 of the High plains have to show eo systems of draiDsgei because, pre« 
sutaablj. from the commencemeat of the present erosive itage, they hai^e been 
sod- covered, as at pre»eDt. In other wordSi the High plains have endured as 
aUuvial plateaus eioce Tertiary timea, or at least since the opening of the Pleia- 
toeene. While degradation is at a standstill upon the plateau snrfaceSi the topo- 
graphic belt which they constitute haSt however, been appreciablj narrowed 
within a corre^poDdlng climatic belt by marginal recession, The limiting bluff, 
especially^ that faces eastward, Is carried backward by sapping on the part of 
small streams or feeble beginniDga of streams, originating in springs and ^* seeps'' 
at the bluff foot. ^ , Agreelag generally in position with the topographic 

subdivisicn of the High plains is also a subdivislou by climatic difference. In 
their westward rise of thousands of feet, the Great plains pass through climatto 
gradations from humid to arid. . . . (Johnson, 2l9t Ad. Aep« U. S. 
G«oL Suj-F.. pt* IV, pp. 610, 629.) 
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LIST OF FOSSIL PLANTS COLLECTED IN THE VICINITY 

OF ONAQA, KAN. 

By F. F.. Crevecceub, Ona«a, Kan. 
Read ( by title ) before the Academy, at Topeka, Janaary 2, 1903. 

A S a list of fossil plants without any information as to the horizon 
■^-^ from which they were collected would be of but little value, the 
following geological notes are submitted. 

Accepting the Cottonwood Falls limestone as the dividing line 
separating the Permian from the Carboniferous, we have in Mill Creek 
township, in which the town of Onaga is situated, only the outcrops 
of the highest horizons of the latter formation. The Vermillion river 
with its tributaries has cut a deep trench from north to south through 
near the middle of the township and removed all trace of the Cotton- 
wood Falls series of limestone from within the township, but the latter 
outcrops near by, in the next township west (Lone Tree), and a 
remnant remains on the hill in Lincoln township, about twenty rods 
east of the southeast corner of Mill Creek township. 

The Eskridge shale, the highest series of the Carboniferous, with 
its underlying Neva limestone, exist only as remnants in the north- 
east and southeast corners of the township. 

Below the Neva limestone, as measured in a section (fig. 1 ), along 
the south side of the southeast quarter of section 2, township 6, range 
11, there exists a series of yellowish, ferruginous shales of a thickness 
of forty-five feet eight inclies. This is 10 in figure 1, and is the hori- 
zon bearing the fossil plants so far collected. 

Next below this is a limestone (9 in our section), consisting of two 
layers each nine inches thick. The upper layer weathers into whitish 
angular fragments, which once seen are easily recognized, and forms a 
horizon easily traced and from which others may be identified. Be- 
low this limestone is a stratum of dark blue shale eleven and one- 
half feet thick. This shale ( No. 8 ) becomes much lighter colored 
by exposure. 

Next below this shale occurs a series of limestones (No. 7) which, 
from an economical standpoint, we consider worthy of a designation, 
and from its occurring over most of the township and within the 
limits of the town of Onaga. where it has been extensively quarried 
for material of which some of the town's most substantial buildings 
have been built, we propose the name Onaga limestone. This, like 
the Neva limestone above, outcrops in bold bluffs, and consists of four 
layers. The first, or highest one, is a brown-colored stone five inches 
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thick, and hae its upper surface much pitted from decomposition 
where it comes in contact with the overlying bluish clay shale. The 
next layer is bIbo brown, ot a tbickneas of eight 
inches, and is much harder than any of the other 
layers of the series. Where deeply covered, these 
two layers merge into one. The third layer is a 
bluish -gray stone, six inches thick, and has both 
surfaces covered with a soft, light-colored coating, 
the result of decompoBitiou. The fourth and last 
layer is a light blue stone eight inches thick. Its 
under surface is studded with bumps or pronii- 
nenoes one to two or more inches high. The stone 
is the purest in lime of any of the limestones of this 
locality, and, with the layer alx>ve it, has, in an early 
day J been burned for this product to a considerable 
extent. 

Below this series of limestones there is another 
stratum of dark blue shale ( No, 4) thirty- three feet 
eight inches thick. Near the top, a foot or two be- 
low the overlying limestone, there is a thin seam of 
flinty limestone (No, o), from two to four inches 
thick, which weathers into perfectly rectangular 
blocks. Both surfaces are remarkably smooth, and 
it irould make nice flagging stone if it only was 
more plentiful. Near the base of the shale -bed 
mentioned above there occurs a stratum of purplish 
clay, which helps to identify the limestone at the 
base of the shale-bed. This limestone (No. 3) 
c<»nsiets of a variable number of layers. As meas- 
ured in our section just above the bed of the creek, 
it consists of eight inches of stone, underlain by 
four inchce of s^hale, separating it -from the next- 
two underlying layers of limestone, each ten inches 
in thickness, This series ot limestones weathers 
into cubical blocks, which form good material for 
bridge abutments. 

Below this limestone (No, 3) are about twenty- 
three feet of dark shale, with a seam of coal at its 
base, This coal (No. 1) varies in thickness from 

No. 1 lis a Bfltam of coal about tea incites thick- No. 2. about twenty*tlir&e feat, No. I, 
ihtrty-ooct tts^t tbroe iaebes, Sok €, two Tent, and Ko, S., E»levL^ii feot »ix i&oLio.s are dark^ 
bltie abalea/ Tli€9c s^haley *ra tuucli li«hter colored in some other filacer. No. 10 is a 

rellovFiflh ^hal^^ plaDt-bfyariDir, No- 1^ iii tbe £skridKfi ahale^^ No, 3 Ih n stratum of 
iajestoDe, tw(*nty -flight inchiys. No* & ia tbitt limf^stooe, from two to four mches. No* 1 
ia the Obasit limaarouo, tweotr-six loebea. No. & U limej^tOQe, eiirhteen iachea. No* 1! 
U Nora limBHtooe* from two to four feet. 
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foar inches, as found in wells in Onaga, to ten or more inches on 
French and Mound creeks, in this township, and on Coal creek, in 
Grant township, to the east. In places the coal is overlain with a 
dark, tough stone about six or seven inches thick. 

The different limestone strata contain fossils in varying abundance. 
The Neva limestone usually has its surface covered with numerous 
Fuaulina cylindrica, half an inch to a quarter of an inch long. Lime- 
stones Nos. 3, 5 and 9 do not as a rule contain many fossils, but No. 7. 
the Onaga limestone, has many fossils, consisting of species of Lo- 
phophyllum, Procfuctus, Eiiteletea. Pinna, Reticularia, Allorisnuiy 
Spirifer, and many crinoid stems. Fossils, with one exception, have 
not been found in any of the shales. In a well dug a mile south of 
where our section was measured, in shale-bed No. 10, and what we 
should judge to be near the base of the shales, there were found many 
specimens of a species of a Productus. It is in this bed of sbales, as 
has already been mentioned, that our fossil plants occur. In several 
wells sunk about a dozen rods west of the quarter stone on the south 
side of section 2, township 6, and range 11, numerous plant remains 
have been unearthed at a depth of from seven to eighteen feet. A 
quarter of a mile north of the above-mentioned corner-stone, while 
digging a pond, quite a number of species were also collected, but in 
less numbers than at the first-named locality. The species collected 
at the wells consist of the following : 

1. Marioptrris; probably M, cordato-ovata Weisa. var. obtuaa. 

2. Odontopteris; probably O. {Lcticuroptcris) moori (Lx.) Dw. 

3. Daubrcect ; perhaps two species. 

4. Xeu ropier in scheuchzeri Hoffm.; a variety not yet described. 

Besides these there are a number of others not yet Identified. At 
the pond were collected the following species : 

5. Annularia stellata (Schloth.) Wood; narrow form. 

6. Aaterophyllites cquisetiformia (Schloth.) Bronfl^ard. 

7. Xcuropttris odonfoptcroides F. & W.? 

8. NcuropteriH piicata Sternberg; as applied by Lesquereuz. 

9. Xeuroptcria scheuchzerf Hoffm.; same as No. 4. 

10. Neuropteris sp. ; apparently a new form. 

11. Odontopteris brardii Brongn. 

12. Pecopteris hemitcloides Brongn. 

13. Pecopteris newberrlana F. & W. 

14. Pecopteris oreopteridiaf (Schloth.) Brongn. 
1.'). Padicites capillarens (L. & H.) Pat. 

Of the species collected at the pond, Nos. 5, 6, 11 and 15 were not 
recognized at the wells, though species, which may be forms of Nos. 5 
and 8, were also found at the last localities. Also, the -speoieB of 
Daubreeas which occur at the wells were not seen at the pond. 

It was ascertained that the outcrops of the different strata on the 
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east Hide of the creek occur at praetioally tbe fiame level as ou the 
v%*est Bide. Supposing them to be continuous over the territory stud- 
ied, where not removed by erosion, the Neva limestone should have 
been found at a depth of four and a half feet in the last well dug near 
the quarter Bection-oomer. Instead, the underlying shales outcrop at 
the*Burface and plant remains were first met with at a depth of seven 
feet, or just beneath the level of the under surface of the Neva liuie- 
stone series, Bhould this have been continuous, The yellow shale con- 
tiuoes at this place to a depth of eighteen or nineteen feet, when it is 
replaced by the blue shale, which should not lie encountered until a 
depth of al>out tifty feet. This shows that the shales underlying the 
Neva limestone were deposited to a greater thickness at this locality 
than else where in this territory, thus forming conditions inimioid to 
the de|x>8ition of the Neva limestone at this place. The dillerent 
strata of shaleji are considerable arched, and tend to show that this 
immediate locality was above w^ater while Neva liinestone was de- 
posited, and that the latter waB laid down in comparatively shallow 
water. 



w. 
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NooftbtrBiit ri«l]t eoireupoiid with tlioBe ia fl#« h No, 13 is azte of Uio plADt-bemiiiff IdOAUtie^* 




Figure 2 shows the uparching of the plant-bearing shales at 13, be- 
ing the well mentioned above. This figure repreeents^a horizontal 
section as measured at the locality for figure 1, and extends for a little 
over a half-mile east ami west across Mound creek. Another well was 
dug sotue years ago about thirty rods north of the well shown at 13, 
tigure 2. The surface at this well lies twenty-four feet below the sur- 
face of the well at 13 ami was dug to a depth of twenty -two feet. 
Instead of the yellowish, clayey shale, which should have been en- 
countered, there was at the .surface eight feet of glacial till, with 
boulders, followed by eight feet of finely stratified sandy silt. Below 
this to the bottom of the well i>ecurred cross- bedded sandstone, the 
higher horizons dijjping to the west while those at the bottom of the 
well dip to the east. The blue shale was not reached in this well, but 
from another, dug lower down I he slope, it was reached at a depth of 
about eighteen feet, or at its proper horizon, 



128 



KANSAS ACADEMY OF SOIBNCB. 



N. 




Fio. 8. 
No. 9 represents the horizon at which limestone ( No. 9, flirs. 1 and 2) should appear. No. 9* 
represents tlie upper surface of the dark bine shales, which first make their appearanoe in the 
yicinity of limestone No. 9. No. 14 is a well twenty-two feet deep which did not raaeh the blue 
shale. No. 15 is the pond where fossil plants were found. 

Figure 3 represents a north-and-south section, measured for a quar- 
ter of a mile north of the well shown at 13 (Fig. 2.) ' At 9 is shown 
the horizon at which the blue shale should be first met with, while at 
9^ is shown its upper surface as it actually exists. At 14 is shown the 
well which was dug through till and sandstone, in which the bine 
shale was not reached. At 15 is the pond in the bottom of which 
plant remains were found. 

It was at first thought that the Americus limestone, as shown in 
Mr. Alva J. Smith's geological section across Lyon county, shown in 
the last volume of the Transactions of the Academy existed here, but 
a careful comparison of our section with Mr. Smith's of the strata 
immediately underlying the Cottonwood Palls limestone shows the 
two to be nearly identical, the differences consisting of greater thick- 
ness of the limestones in Lyon county, with the exception of our No. 
9 (fig. 1 ), which is exactly the same thickness as the corresponding 
limestone in Lyon county, this being the second limestone below the 
Cottonwood Falls limestone in Mr. Smith's section, and the lesser de- 
velopment of the shales in that county. Mr. Smith's section does not 
show the seam of coal occurring at the bottom of our section, but the 
stone corresponding to the one just overlying our seam of coal is 
shown in an «ight-inch seam in his section. 

Acknowledgments are due to Dr. David White, of the National 
Museum, for the determination of the plants in this list, and to Dr. 
Geo. I. Adams, of the United States Geological Survey, and Mr. Alva 
J. Smith, of Emporia, for assistance in locating the strata of our sec- 
tion. 



OBOLOQICAL PAPERS. 



12» 



GOLD IN KANSAS SHALES. 

By J. T. Lov&WKLL. Topeka, Kan. 
Eaad liefori) the Academy , at loia, DEvemb^r ill, IfiQL 

^"¥^HIS paper might be wriltea very briefly; like the celebrated chap- 

-^ ter on "Snakes in Ireland," by saying: '^CTentlemen* there is no 
^old in Kansas shales/* Such a summary, though delightful for its 
5>^dagogioal pbsitiveness, appears to me lacking in the element of 
'truth : therefore unworthy of the consideration of this scientific body. 
In what follows, I will endeavor to state to what extent gold has been 
proven to exist in the shales along the Smoky Hill river in Trego and 
£11 tie counties, and sketch briefly the extent and manner of investiga* 
t ion pursued under my observation. 

We find in these shales abundant evidence that the region was once 
a.11 ocean bed ; that the shales are sedimentary deposits, which, by 
lapheavals, by the plowing of glaciers, by the washing of prehistoric 
i"ivers, have in process of time reached the condition in which we 
^nd theui* 

The Smoky river, cutting its way through the shale- beds, reveals 

^lie stratification to some extent. Near the enrfaoe there is usually a 

l^ard. compact layer of fossitiferous limestone, from a few inches to a 

f uot in thickness. Below this, the shale is softer and darker in color 

«^iid more or less filled witli fossils of the Benton group. Sometimes 

mt is in thin laminations, £Uid there will be a layer of an inch or two 

in ihickneae of yellowiBh material, coming probably from oxidation 

of pyrites. Other hard layers of compact limestone occur at irregular 

intervals, and this formation extends to a depth of several hundred 

:fe€4, perhaps. It has been stated to me by four or five creditable 

^^itnesses that gold has been panned from the sands of the Smoky by 

the early gold-seeking emigrants on their way to Colorado ; also, that 

l^uld has been found in several instances in sands from wells in this 

region. 

From the United States government report published in 184H, we 
learn that attention had been directed in this Smoky Hill district, and 
ii map from this report, which I have the pleasure of showing you, 
designated the place where is now the Smoky Hill town site as a 
poiDt from which tin was obtained. The report indicates a doubt as 
to whether the metal they obtained was tin or zinc. 

The late Cyrus K. Holliday, led by these reports and traditions, 
joined with a Mr. Stotz in outfitting a prospector named Ephraim 
Baker, who explored the region and obtained samples, which were 
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sent to Chicago and Denver for assay. One of the certificates, in my 
possession, from the Chicago and Aurora Smelting and Refining Com- 
pany, reports a value in gold of thirty-two dollars, and silver twenty- 
five cents, per ton. Baker's find was about seven years ago, and 
attracted considerable comment. 

More or less scientific investigations ensued, and from that date 
until now very diflFerent conclusions have been reached. Assayers 
> from the Atlantic to the Pacific have tested these ejiales. Many 
of them have reported absolutely no trace of gold. This class agree 
in results. Prom the rest of the tests, which vary all the way from 
traces up to fine values of gold and silver, worth as much as fifty dol- 
lars per ton. These persons do not agree with each other to any 
marked extent, and often the same assayer will find very discordant 
returns from the same specimen. What shall we conclude from such 
testimony? 

In the first place, considering the sedimentary deposit where gold 
is found, there is a probability that it may contain anytl^ing that 
is found in sea- water. From several tests, I have found that the dry 
shale will lose about nine per cent, when heated for some time to 350 
degrees centigrade. The volatile matters given oflF were water vapor 
(of crystallization) and petroleum-like substances. When heated to 
redness, I obtained vapors of zinc oxide. 

Without undertaking to determine how the gold got into the shale, 
whether by precipitation from the sea- water or by alluvial deposit, it 
is certainly in a very fine state of division. When the shale is pulver- 
ized to 100 mesh and carefully washed with water, a residue is found 
which, under the microscope, shows grains of silica and pyrite and 
some gi^ains of gold. Some residue yields a quantity of gold on assay, 
which shows that plain washing with water will produce conniderable 
concentration of values. In Ihe washing process, it is likely that we 
lose some of the very finely divided gold. 

In my investigation of this shale, many modes of assay have been 
tried. The ore has been roasted with various kinds of fluxes before 
assay, and in a good many cases this preliminary treatment has been 
useful. In the spring of 1899, cooperating with Doctor Franklin, at 
Lawrence, we made over 100 assays of shale, which had been obtained 
from a number of diflFerent places. Many* of our results were blanks, 
but u few showed small values in gold. In the following summer — that 
is, two years ago last summer — I went to the Smoky valley and took 
shale from many places up and down the river for several miles. I 
brought my specimens to Topeka and worked on them for a month, 
making over 100 assays. This gave small values, the last twenty av- 
eraging about one dollar to the ton. In these two series of assays, the 
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number of blankB were greater than the number which showed values, 
but the shakB were taken from all parts of the forinations, and many 
of them donbtlesfj contained no gold. Since then I have made many 
tiundreda of assays, and I suppose the average values obtained are two 
dollars or three dollars a ton. 

One series of sixty*eix assays made last summer gave an average of 
$2.58 per ton. In my laboratory, recently, by concentration methods^ 
1 44 assays gave an avemge of $1^.52 per ton. This last series of assays 
was joint work of several persons, all of whom were solicitous to find 
the exact truth, and there was no intentional error ; but in work divided 
among several people, no one can be absolutely certain. 

Last July Mr. F, H. Blake, of New York^ obtained samples of shale« 
and had twen ty.fi ve assays made from as many different specimens by 
Mr, Henry E. Wood, of Denver. Six of these showed no gold, ten 
showed trares, and nine gave values ranging from twenty cents to six* 
teen dollars a ton. 

In my laboratory last week, Mr- 8. B. Edwards, a chemist of Colo- 
rado, made nineteen assays and obtained an average of $2.08 per ton. 
His highest value was $18.78, and the lowest forty- two cents per ton. 
His work was done on thirteen specimens collected from the shale 
fmnks by himself. I might multiply assay rt*cords of this kind, but I 
have given a fair sample of those which have corae to my notice. The 
most puzzling piu-t of the investigation is that from the same pillp» 
mixed as carefully as we know how to do it, very discordant values 
w*iil appear. They have varied as much |ie fifty dollars per ton. 

I have but two hypotheses to Hccuuut for this discordance. The 
first ie that the gold is not uniformly distributed, anil that unwittingly^ 
in taking our assay, we get a rich portion one time and a lean portioa 
another. This may be true, but to one knowing the care taken in 
mixing the ore it does not seem likely, and is contrary to the exiieri- 
*ince of those who sample ore for commercial purposes. The other 
hypothesis is that, owing to the unknown and peculiar conditions of 
the ore, very likely to its tine divisions, the values in one case are led 
away by heavy vapors, while in another instance the values are itt 
eome way retained. 

It may be suggested that fraud has been perpetrated in getting^ 
these results, and even if the assay is honest, others^ less scrupulous, 
J have had a share in the work. But the same experience has fallen to 
quite a number of assay ers who are w^orking with the greatest circum- 
spection on specimens taken by themselves from the shale- beds. 

There are other methwls of analysis besides fire assays that I have 
tried on shales. My experiment with the chlorination process met 
with the following difficulty: T^- roasted with sodium chlo- 
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ride« When transferred to the leaching vatf and aolutioo of potaes^^l 
penuauganate and Bulphuric acid added, tbe whole musB harciened ' 
as though it liad been hydratiilc lime, and we could tiol bach IL 
When a solution of cyanide of poiasainm with salt and hydrochloric 
acid is etirred up with the pulverized shale^ the gold and silver will 
dissolve as cyanides, Tliie is the method ueed by the Cfage people, 
who claim to have obtained considerable q nan tit ice of gold from the 
shale I have tried the process pretty thorough ly^ and in repeated in- 
stHnees have I found a little gold, but nothing to compare with the 
result© of Mr, Gage. 

By long digestion of an assay ton of shale in aqua regia, then di- 
luting and filtering. I obtained a solution which, saturated with hy- 
drogen sulphide, gave a dark precipitate which was incinerated with 
the filter paper, fluKed, and cupelled, yielding 0.19 rag, of gold, rep- 
resenting a value of $3.80 per ton, The shale used in this experiment 
was brought to me, and I had no definite knowledge of where, how or 
by whom it was obtained, though it had tbe appearance of ordinary 
shale. 

Several electrical procaesea have been applied to the extraction of 
metalfl from the shale^ and the values obtained by these processes are 
higher than by any other. BesideB this, they check each other better, 
and are interesting aa another instance of where this wonderful agent, 
electricity, has become an handmaid to the arts. 

Of the electrical schemes proposed, 1 will mention two. The tijst 
is the patented process devised by Mr. Motz, of South Carolina, and 
used by him in the gold mines there* The crushed ore is made into 
a sort of thin paste with water and potassium cyanide, and in this 
condition allowed to flow between several pairs of electro<leB, through 
which electrical currents of the desired strength are made to pass* 
The metals are deposited on the cathode plates of amalgamated 
copper. Mr, B. P. Johnson went to South Carolina to invest igata 
this scheme, taking quantities of shale with him. He saw tbe mill 
work under Mr. Motz's direction, and three runs gave, in one oaae, 
more than seventeen dollars per ton. A brother of the inventor, who 
lives at Hays, has formed a company to put this process into opera- 
tion on the ground. 

The other electrical scheme of which I apeak is devised by Dr* 
Ernest Fahrig, of the Commercial Museum of Philadelphia. Doctor 
Fahrig is well known as one of the leading metallurgists of the 
country, having the advantage of high scientific attainments and long 
experience. I count myself fortunate in being permitted at this time 
to read bis report, made to the gentlemen who employed him to viait 
KaoBOS and examine the shale deposit. 
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From these consideTatioaSf I am convinced that vetBt quantities of 
the precious metal are to be found in thi* Kansae shales, The ques- 
tions remaining to be eolired are : First, how can lliey be commer- 
oially GKtracted ? Hecond, what is the extent of the deposit and the 
uniformity of the distribution *? Third, if gold can be mined along 
the Hraoky river, iu Ellis and Trego counties, is it Hkely to he found 
in sedimentary deposits in other places? 

In the earlier search for metals in this region, zinc was the one 
principally sought. No one who seeks intelligently fails to End zinc 
in the sbales. I have tested many specimens which have fifteen per 
cent,, and others which gave but a trace, All my tests show the pres- 
ence of zinc in some quantity, but the amount is variable. 

In October, 1899, M. J. Rattle, of Cleveland, Ohio, reported a value 
of 31.61 per cent, of zinc obtained from the shale, and, in the letter 
accompanying the report, expresses the greatest certainty, as well as 
surprise, at the result, Mr, B* F. Johnson and others, by roasting 
the shale and driving off and condensing the vapors, obtained a pound 
or more of fairly pure zinc oxide. 

I have of late given but little attention to the zinc constitnents of 
the shale, but, if treated for gold or silver, zinc may become a valua- 
ble by-product. There is also no doubt that mineral paint of the best 
quality can be made from the tailings, after the metal values have 
been extracted by the electrolytic processes. 

As we stated at the outset, all elements found in sea- water might 
be expected as possible constituents of the shales. We know how 
some of the rarer elements have been discovered in residues from the 
salt manufactures, and in the shales we have the residues of the ages. 
Afl a purely scientific problem, I know of none more interesting than 
to find out what ^he shales are made of. 

As we traverse these plains of western Kansas, where the shales 
are so impregnated with petroleum and bituminous products, the pos- 
sibility of underlying deposits of oil, gas and coal must occur to ns. 
That can only be determintjd by boring deep holes, and this will be 
done before many years. It is possible that some of our geological 
theories will have to be revised if these things are true, but that need 
Qot harm us, and geology is far from being an exact science. It is 
well to maintain a proper conservatism and have due caution not to 
Jm imposed upon by fakirs and shaq^s; but there are instances in 
history of carrying doubts and skepticism too far, and I appeal to the 
fairness of the members of the Kanssa Academy to say if this ques- 
ttoa of gold in Kansas shales does not demand most careful investi- 
lotion. 
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GOLD IN KANSAS. 

Hy J, T. LovRWELL. Topeka, K&a. 

T AST year, at lola, I had the honor to read before this Academy 
-^^ some thoughts and recorde of investigatioiifi on the sabjVrt 
"Gold in Kanaafi Shales/" To-day I come before you with a more 
general proposition, *'Gold in Kanaaa/" In the discuBBion of laet 
yearns paper, it was urged that the Kansas Academy of Stnetie^? could 
not afford to accept ^be conclusion that gold existed in the shah- 
beds along the Smoky river, but, as a concession, a committee was ap* 
pointed to pursue the investigation. This committee has failed to 
report, and the present paper will only give some of the facta that 
have come to my observation during the past year. Many fire and 
other assays of tlie shale have been made in my laboratory do ring this 
lK*riod, but nothing from them specially important can be added to 
the record already given. The shale from one locality at leasts "Sec- 
tion 15/' seldom fails to give values in gold. These are generally 
small, but we find some returns as high as ten dollars, and the av- 
erage is about $2:50 per ton. 

In last year s paper I was permitted to quote from Doctor Fahrig s 
report of his first series of experiments on Kansas shales. Encour- 
aged by that report, means were provided for repeating these experi- 
ments on a larger scale. A test mill was erected here in Tope k a, and 
a committee sent to ship from the shale-beds to Topeka a car- load of 
shale. From this material, Doctor Fahrig made, last April, fourteen 
mill-runs of about 1000 p^iiunds each, and in due time submitted the 
results in an exhibit which I am happy to be able to place before you. 
It shows the gold and silver actually obtained from each run, and gives 
their values and the value per ton of the shale as thus ehowo. 

The table printed at top of next page shows these factB so concisely 
that I cannot do better than to reproduce it. 

Doctor Fahrig has been engaged to resume this work on a much 
larg€*r scale and with more publicity. Last year it was deemed best 
to keep the mill closely guarded from pubUe infection, and no one 
was allowed on the premises except Doctor Fahrig with two assistAnts, 
and a small committee to supervise the work. In the coming aeries 
of experiments, the work at the mill can be seen by any one who has 
a legitimate interest in it, and the shale tested will be from several 
localities, since it is not settled yet whether the values lie in streaks 
or are uniformly distributed. The experiments will go far to settle 
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Kansas shale from Trego county, Kansas. Afeays of fourteen mtJl-ruDs, by 
Dr, Ernf^st Fahrig, August 12, 1902. 
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the question of cost of extraction, and this of course is the crucial 
point of the whole investigation. 

Doctor Fahrig's process is electrical and its principles are wsH 
known to metallurgistSt though he has devised appliances which ex- 
hibit uncommon mechanical skill in handling the ore. 

For an electrolytic fluid Doctor Fab rig makes use of a substance 
difloovered by himself, and named bauxogen. He has found this sub- 
stance possessed of very unusual and useful properties, aside from its 
utility as an electrolyte. The exact constitution and mode of manu- 
facture of bauxogen is his secret, and he is confident that if made on 
a large scale its cost will not be prohibitive. Since a compound such 
as this cannot be protected by patent, his only chance to profit by 
his discovery seems to be to keep the mode of making bauxogen to 
himBelL 

Among the shale experimenters during the past year, I may men- 
tion Waldemar Lingren^ sent out from the govern raent chemical de- 
jmrtment, at Washington, He visited the Hmoky valley last June, 
and t<>ok back to Washington specimens of shale from several locali- 
ties. His report indicated that the shale was subjected, at Washington, 
to the usual fire tests, and with the usual resulta, \^z-; Many blanks, 
some BHiall values of gold, and a few that were encouraging. Lingren 
discovered no trace of zinc, and concludes that, while the shales may 
contain &omt> gold, the amount dc^es not justify the expectation that 
it will be found in paying quantities, A report from a government 
expert doubtless carries much weight, though I am not aware that 
liingren employed any methods or used any skill that may not be re- 
[jfoduced by many less known chemists. 

Fire assays, at best, are but crude processes, and are liable to many 
errors. One common source of inaccuracy is the presence of sub- 
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stnncefi wbkh volatilize in hea\*y vapors thnt may cmiry off, mechan- 
ically, fine particles of m^itals whoee recovery is Bougbt. As an 
iliuetratiuti of thie, I have her© an ore from n mine in Arizona which 
carries a largo body like this Bpccimen. It ehows readily to the eye 
crystals of ihki sulphides of zinc and lead. The larger of these coii- 
stituentB is the blende, which prevents wholly the recovery of lead in 
a fire assay, although by the wet method ten per cent, or more of lead 
is found. Likewise, the fire assay of this ore fails to show more than 
one dollar per ton of gold. By pulverizing and washing, however, 
the galena may be largely separated from the blende, and now, by the^ 
fire assay, the residual galena will show eighty dollars per ton of gold^ 
or about ten dollars of gold per ton on the whole mass of ore. 

Now, this shale contains some five to ten per cent, of hydrocarbons 
of the asphalt-petroleum order. It also always contains a quantity of 
zinc, which varies much in different specimens. 

I attribute to these volatile constituents of the shale much of the? 
discotdance in our results, although the gold may also be very irregu- 
larly distributed. 

During the past year I have had occasion to test other specimtms 
of Kansas minerals for gold and silver, My results tend to confirm 
the belief that gold is one of the most universally dtstributecl of all 
the metals. I have examined shales from quite a number of localities 
and found a little gold in a good many instances, but not generally so 
much from other places as from that which is fonnd along th© Smoky 
river, I have fonnd some gold in the sand from several places in 
western Kansas, and in pyritio rocks, wherever they occur, gold is 
Likely to be a constituent. This "fool's gold" still leads many people 
to think they have discovered a gold mine. The asaays from these 
rocks vary from blanks to as much as fifty dollars per ton, but in none 
of these cases have I yet found evidence of such ore in quantity giv- 
ing it a c^^mmercial value. The rocks from the bluffs op the river 
from the Rock Island depot have some gold, and in selected speci- 
mens from what may be called pockete in these rocks I have found 
good values. Many of the glacial rocks in this vicinity have been 
found to contain gold, and some have thought it possible that some 
time extensive gold deposits may be found along these old glacial 
moraines. 

One of the latest of gold deposits to which my attention has been 
called is situated two and one- half miles north of Wamego. This lo- 
oality is one of those which has lately been considered a promising 
place to explore for oil, gas, or coal. I was asked to inspect a shaft 
which has been sunk twenty-five feet deep within about fifty feet of 
Bock creek, a tittle stream along whose bed are the outcroppings of a 



a£OLO0ICAL PAPERS. 137 

peculiar mineral formatiotii which probably led to tho siiiking of the 
shaft. The shaft goes through a yellow, clayey toam for about ten 
feet, and then comes a dark coloroi^l, hard, finely laminated layer about 
twelve feet thick. This is interspersed with nodulee and cryatallitEa' 
tions of marcasite. from the size of shot to a pound or two in weight 
The whole layer aeems to be largely of the same mineralt oxidized and 
broken down in its crystallization. This deposit has been submitted 
to assay by many metallurgists^ and found to contain gold and silver. 
The amount is encouraging to the belief that, with a sufficient amount 
of the material, we have here, at leasts a deposit, where smelting fur- 
naces will soon l>e producing Kansas gold in paying quantities. The 
realization of this possibility depends on the extent of the deposit* or 
how broad is this blanket of which the twelve feet in the shaft is a 
small section. Below the twelve-foot hard layer we come to a soft 
gray shale, filled with fossils of the coal formation. The marcasite 
nodulea make from two to ten per cent, of the whole mass of the 
twelve*foot layer, and they vhrry more value than the rest in propor- 
tion to weight. Investigations are in progress— first, to determine as 
nearly as possible the proportions of nodules and stratified matter and 
their respective average values; and second, what is the area of the 
twelve- foot stratum. 

The chief interest in this section at present is the quest for oil, 
f^as, and coal, and borings will soon be made within forty rods of this 
ebaft. There are many things to favor the idea that abundance of oil 
and gas will be found in northeastern Kansas, The water in bottom 
t)f the shaft shows tractts of oil and a little farther north, in West- 
tn ore land considerable crude petroleum has been collected from the 
surface of water in pits of no great depth. At a milKpond in Louis- 
ville, one-haLf mile from the shaft above mentioned, an inflammable gas 
risee through the water and large bubbles of it collect under the ice 
in winter. The boys cut holes in the ice and light the gas with a 
match . In the development of the mineral resources of our state 
much depends on abundance of fuel. With the discovery of such 
gas- wells as those of lola, their locality will become likewiae the seat 
of cement works and smelting furnaces. 

There are great possibilities in the mineral deposits of the earthy 
and there is sufficient U^rra inmgnita to satisfy the ambition of ex- 
plorers and the cupidity of seekers after wealth. There are risks in 
this search for mineral wealth. There will be many failures and few 
suocesBedf but when the latter come the former ore little considered. 

The search for Kansas gold ought not to be discouraged, for it 
« csista in various deposits, and, even if never found plenty enough to 
pay for extraction, the search is sure to reveal some form of mineral 
Wealth worth all its cost. 
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LOCO WEED. 

By L> EL SATSEt UDlTersitj' of Raiisii^^ Lawraoca. 
Boad bofore th« Acadn^mrt at Topeka, Jaouary 1, IBOSi 

T^HE subject of loco is a good deal like a tradition — it grows in the 
■'- memory and in the imagitiation. There are plenty of facts to 
encourage, and, on the other hand, there are plenty of facte from 
equally good and authentic sources to discourage, the faith that we 
have placed in jistragalusi inoIMmlmiiB as a poisonous plant. This 
plant, it is well known, is said to cause dementia, some believing that 
the secret lurking power of this innocent wild pea extends beyond 
the lower animal, even to the human family. Applying the theory 
of ^^similia,*' we have found those who claim that in some remote 
future time we may find in this plant a valuable remedy for the cure 
of insanity. Members of the Academy may remember sonje reports 
made a few years ago in which a chemical analysis of the weed was 
given. Concentrated preparations of the plant, representing the alka- 
loid, were made and administered both to the lower animals and to 
one member of the human family. All live to offer themselves for 
further investigation ; they neither affirm nor approve the statement 
that loco is the ** crazy weed." 

We would not. have any one think for a minute that we discredit 
the ground for the opinion that, in some mysterious way, certain dis- 
orders occur among cattle iu connection with what is commonly called 
*' loco weed." But the problem is, What is this connection? What 
Illation has Afttragalus molUssimna to the disease of such varied 
eymptomsi sometimes called **locoism"? If we could assume that 
the loco, like clover and alfalfa — belonging, as it does, to the same 
family — ^shonld have similar properties as a nitrogenous food, then 
we might find a similarity between it and a distemper or disease not 
unlike the ordinary class of diseases brought about by a disturbance 
in the digestive tract, such as may be expected when an animal in a 
half'Starved condition is permitted to overfeed on alfalfa or clover. 
This condition, if continued, could naturally lead to a disturbance of 
the nervous ay stem, of which the brain is the center. Take, for ex- 
ample, a poorly fed horse or cow, such as is characterised by the 
range* fed cattle in winter. Let either be suddenly supplied with 
[ilantfi from the pea family, rich in legumin, and the natural result 
would be a disturbance in the dige8ti%^e tract, which might assume all 
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soriB of pathological symptoms, among these the '"locoism" so poorly 
defined by various reporters. 

This theory of the inciting cause of lo<?o disease has been suggested 
in a former paper, and the additional evidence which has come to us 
since seems to confirm this theory, even though statements suggest- 
ing other theories are not wanting. For example, from Guimon, Okla., 
Mr. Oacar Gland ville, to whom, by the way, we aye indebted for a 
splendid lot of the plant— root, stem, and leaves — we obtain the fol- 
lowing information, accompanying the consignment of the plant He 
says: "'If you will examine closely the plant sent, you will see, under 
the leaves of the unhealthy branches, small eggs. When a cow or a 
horse swallows these eggs by eating the leaves, the eggs hatch out, and 
the larvsej wriggling about, seem to affect the brain/' This is the 
ranchman's hypothesis, and he proves it to you by showing the 
stoDPach of an animal dead from the loco habit He also cites you 
the year when the loco is healthy — no eggs are to be found on the 
leaves, no boring in the roots. He says these are the years when 
cattle can eat it without injury. Loco weed will be found unhealthy 
in one pasture and very thrifty in another. The pastures where the 
unhealthy weed exists is the only place where the cattle can get locoed » 
The ranchmen claim that this insect kills the loco out completely every 
seven years by boring into the root. This year the loco has been more 
healthy than common ; consequently less cattle have been lost. 

Mr. John Fields, director of the experiment station at Stillwater, 
Okia*, addressed a recent live-stock convention on '*How best to 
prevent loco.** H* said; '*One either believes that there is some- 
thing in this loco business, or be believes that there is nothing in It" 
He indicated that he had no fixed opinion himself. Quoting from 
his own wortl i '*Our present activity along this line dates from a re- 
quest made by Senator Marum, of Wootlward, who has been studying 
and watching the habits of the loco plant growing there* He ob- 
served an insect that seemed to be killing otf the loco, and another 
insect that killed the first one, and it was his idea that, by furthering 
the propagation of the loco-destroying insect, it might be possible to 
eradicate loco at small cost The idea, he said, is an entirely feasible 
one, and presents many attractive features. He suggested a {possible 
relation between the loco eating habit and abortion in cattle. This, 
he stated, deserves immediate attention/* 

Mr. Fields referred to some loco experiments conducted by Doctor 
Lewie^ veterinarian. The plant was fed to rabbits, with the expectation 
of ** locoing" them. The leaves, the stems, the whole plant and an 
extract of the plant were fed to different lots of rabbits for a period 
of one to two months^ without noticeable effect. Mr. Fields added 
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that these experiments proved nothing, only that further work muBt 
t>e done on this line with cattle, 

Quoting from Doctor Lewis. Mr, Fields said : " We consider loco 
one of the worst enemies to stock on the plains. It affects cattle and 
orses about the same, and unqueBtionably it will produce abortion. 
or mares and cows will not do ns any good eo long as ita effects re- 
al n in their systems. If they eat much of it and do not abort, their 
'oung are deformed in some way; in fact, worthless.'' 

This phase of the pbyeiological action of loco is a new one to us, 
ind we think shonld be recorded. As to the question of larvae and 
nBects for which the phmt serves as host, one of these, found coin* 
only upon the flowers and other parts of the plant, is known as the 
lea weavil, Bj^fie/iUJit aureolus. It is mentioned in Insect Life, 
^rol u m e V , page 1613. The other one i s kn own as II Vi Ish la a m orp h i U(t* 
■ni« grubs of these have been frequently received in Washington for 
examination ( Insect Life, voL II, p* 50), the sender always being 
^jf the impression that the worms were the cause of the peculiar effect 
^■.ipon the live stock. But the report upon these insects is as follows: 
**Tlie maggots are harmless larvsr of a little moth, WaUhia amor* 
^fhiila^ which occur also in allied plants, boring into roots and stems/' 
The old theory that an alkaloidal poison is secreted in the plants 
^mugiiug the loco trouble, has not been found tenable, Butj on search- 
Sng for a poisonous, alkaloid, it has been discovered that a very minute 
^ina/itity can be extracted^ and this, when administered in solution to 
kittens, would produce only temporary inconvenience of a local char- 
^icter. Pprhaps one of the most careful pieces of chemical work upon 
the plant, with a view of isolating the poisonous principle, was that 
of Df>ctor Power and Mr. Cambier, of the University of Wisconsin. 
In these experiments, one kilogram of the herb yielded 0.2 gm, of 
an alkaloid, equivalent to 0.00(> per cent. This alkaloid w^as not found 
to be especially active, as when 0.2 of a gram was fed to a kitten, a 
frothing at the mouth and a profuse tlow of saliva continued for half 
an bDur, after which the animal finally recoveredp These symptoms 
not uncommonly accompany the administration of many of the 
Kaponinoid principles of plants which are comparatively harmless. 
We are strongly of the opinion that the so-called locoism cannot be 
[produced by any preformed alkaloidal principle existing in the plant. 
What alkaloidal substances may be formed by disturbed digestion in 
the presence of this nitrogenous food in the digestive tract has been 
only a matter of conjecture. 

We have evidence of cases where the loco disease was entirely 
etampfd out by carefully caring for, wintering and feeding stock 
ac^jonling to more modern methods. Mr. J. P. Cone, now living in 
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Seneca, Kan., stated that in 1886 he, with another farmer, bought i' 
head of cattle in the latter part of March ; in the spring they we 
anxious to put them out to grass. The cattle were poor and undt 
fed, and having a frail constitution — a characteristic of open-ran 
cattle ; that is, cattle wholly dependent upon nature's supply for fo( 
When those cattle were placed into pasture of grass interspersed wi 
loco they died off rapidly, a large percentage being lost. Mr. Cc 
and his partner investigated the matter for themselves, and came 
the conclusion that tlie cause was due to the suddenness of food chan 
The following winter Mr. Cone states: "We put up feed for the w 
ter, and our herds came to grass with healthier constitutions, and 
did not lose another from loco weed, although it was as abundant 
it had been formerly.*' Prof. L. G. Carpenter, of Fort Collins, 
forms me that the loco plant has been collected and fed to horses 
some length of time, but a detailed report of these experimente 
not yet available. Other reports have come to us that if the anir 
is in prime ctmdition no fear of the loco weed need be entertained. 

We do not wish to be understood as believing that the question 
"locoism" has been settled by any theory we have advanced; on i 
contrary, as time and means permit, we shall continue the investi 
tion, ready to follow up any suggestions which those who have 1: 
opportunities of observation have to offer. Some have suggested tl 
the mysterious lurking power of the loco plant might be found in 
organic acid. Accordingly we have taken this up for investigatii 
and have succeeded in isolating the acid of the plant. We are i 
able to report fully on physiological experiments with this acid as y 
but, so far as we have gone, it seems to be without toxic properti 
We have also had the suggestion that the harm coming from t 
plant is due to the inorganic constituents; this clue has been foUovi 
up, but, like the others, has brought us no nearer to the solution 
the problem. 

Mr. Havenhill, assistant professor of pharmacy, finds the inorgai 
constituents as follows : Acid in oven-dry herb, 19.9 per c^nt.; of tl 
5 per cent, is soluble in water. Ash in oven-dry root, 6.2 per cei 
of this, IV^.i) per cent, is soluble in water. This shows the prepond 
ance of the alkalies to be in the root. The analysis does not indica 
a cause for any disorder or disease in connection with the plant. 

We are now experimenting with tlie powdered leaves and stem 
connection with an artificially prepared gastric fluid. Possibly 
may find developed in appreciable quantity prussic acid. Such a 
action seems possible in the light of the experiments of H. B. Sle 
upon sorghum. (See Trans. Amer. Chem. Soc, vol. XXV, p. 55.) 
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NOTES ON TREES, SHRUBS AND VINES IN THE 
CHEROKEE NATION. 

Bf CtiAfti.^ N. Gould, cif tbo UaiFersll^ of Oklahoma, NorniAQ, Oklii. 
Hemd b^fot^ tba AcadetAj, at lola, December 30. lOOt. 

T^HE area described in this article comprises the southeaetern part 
-^ of the Cherokee nation. In general, it is that part of the nation 
.that lies between the Illinois river on the westj the Arkansas on the 
Ifiouth, and the state of Arkansas on the east. Tahlequah, the capital 
of the nation, is in the northwestern part of the region, and Fort Smith, 
Ark., is near the southeastern corner. In other wordSj the region 
includes the Tahlequah quadrangle and the northern part of the SaU 
liaaw quadrangle of the United States Geological 8ur\"ey. The to- 
pography is in general quite broken. The western spurs of the Boston 
nioun tains extend into the northern part of the area. Some of the 
peaks are 800 or more feet above the level of the streams. The small 
creeks tributary to the Arkansas and Illinois have car\"ed deep chan- 
nels through these mountains. Precipitous bluffs and narrow cafions 
^are common, while in general the valleys are narrow and tortuous, 
In the northern part of the region the rock on the lowlands is chiefly 
Bhert, while on the highest hills limestones and sandstones appear. 
To the south the chert runs out and sandstones and shales make up 
the greater part of the rock. 

With the unimportant exception of a few patches of prairie near 
the Arkansas river, the entire area is heavily timbered. Over a large 
part of the country a person may ride all day and scarcely be out of the 
woods. In many parts of the region all the cleared land that one will 
encounter in the course of a day will consist of a few patches of a few 
acres each surrounding some Indian cabin. 

A dweller on the plains will not soon forget the view, as seen from 
a tree- top on the summit of one of the high hills. Away and away, 
&s far as vision can reach, extends a rolling sea of green. Hills and 
hollows, ridges and valleys, gentle slopes and sharp declivities, all are 
mantled with a wealth of foliage. Here and there, along a valley or 
on a level hilltop, may be seen a dot of yellow or brown, indicating 
the presence of a clearing among the timber. But clearings are rare, 
and in general the forest extends unbroken for scores of miles. 

The oaks and hickories are by far the most abundant trees in the 
region. On the slopes and hilltops black-jacks and post-oaks are more 

NoTEi.— After pajce 111 bad been printed two orrore were dbeoTered in it. In t«Qtti Una 
twm bottom. re«a A ah for "4oid," and Id leoo^jd Uqo from bottom read //, B. SUtdn for 
**H, B. aifldd,"— L. E. B. 

-10 



146 KANSAS ACADEMY OF SCIBNCB. 

abundant than any other species. In fact, throughout the region, 
perhaps three-fourths of the trees belong to these two species. Black 
oaks and red oaks, however, are quite abundant on the highlands. 
Chestnut oaks are not so common. Chinquapins and white oaks are 
occasionally found, and near the streams water oaks and willow oaks. 

There are also several species of hickory. The most common is 
probably the large shellbark and the common small hickory-nut. 
Shagbark hickory is found in the bottom lands along with the pecan 
and black walnut. Sweet gum flourishes near the streams and black 
gum, while seemingly confined to certain localities, grows equally well 
on high or low ground. The same statement may be made of iron- 
wood. There are three elms — white, slippery and winged elm. Dog- 
wood flourishes on the low ground along with the redbud and spice 
wood, although any of these trees may occasionally be found in moist 
or well-shaded places on the hills. The sycamore grows along the 
streams and the ash in thickets on the edge of the cleared land. 
Athwart the running streams the birch often hangs its graceful limbs. 
The two conifers in the region, pine and cedar, are usually found on 
rocky ledges or on high, rocky hills. Both hard and soft maples are 
often found on the rich bottom land along with the pawpaw and 
chinaberry. Locust and honey-locust are not uncommon. 

The crab-apple, several species of plum and the hawthorn and red 
haw grow in clumps in the dense part of the forest. The hackberry 
often attains considerable size on the bottoms. The several species of 
willow and the elder also prefer the moist soil. Wild cherry, bass- 
wood, and witch-hazel are occasionally met with. The persimmon and 
two species of sumac thrive in deserted fields. Mulberry and box- 
elder, while not particularly common, are sometimes found on rich 
soil. Cottonwoods are occasionally found along the streams, and 
the button-bush peeps up from behind a creek bank. The buckeye 
is not rare in certain localities, and occasionally the service-berry is 
met with on sunny slopes. Amorpha fruticoaa is sometimes found 
along creek banks. 

Among climbers may be mentioned the greenbrier, trumpetflower, 
poison ivy, and half a dozen species oE wild grapes, all of which grow 
rank along the streams. Virginia creeper is often found on dead 
trees. Blackberry, raspberry and dewberry vines are found in old 
clearings, and coral -berries, huckleberries and blueberries in the 
timber. 
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A PROVISIONAL LIST OF THE UBEDINEJE OF BOURBON 
COUNTY, KANSAS, 

Bt a. O. Wahbett* Salt Lake City. Dtah. 
Read ( by tftio ) before the Academy, at Top^ka, JnDaarr !» l^f&, 

npHE following list of ruetB incliidee all species observed by the 

-^ writer during seven years of resideuce in Bourbon county, all 

of which have been collected by him. I wish to thank Mr. Elam 

Bartholomew, of Kockport, Kan., and Prof. J. C. Arthur, of Purdue 

University, Lafayette, Ind.* for the great asBiatance they have ren- 
dered in determination and citation, ami for the many valuable sugges- 
tions received from them* 
L --^idium grindelui:- Grif. (Bui Torr. Bot. Club, vol. 29, p. 299, May, 1902») 
Or kaves of GriDdelia squarrosa (Fursb) Duual, May 29, 1902. New to 
the atate. 
2. /Ecidtum groBsulariEB Schum. 

On leaves of Ribes sp. , July B, 1903* 

S. H^cidium jamesiaoum Peek. 

Ob leaves of Aaolepiodora viridla (Walt.) A. Gr., May 29, August 6, 1902. 

i. iridium kelJermaui De Toni. 

Ob leaves, atema aod pods of Baptima australia (L«) H* Bn, June 15, 1900, 
Od leaves, atems and pods of Bapttsia leuoantba T, <& G., June 21^ 1902. 

5. ^f£k!idlum peekii De Toni. (I of Puacinia peekii [ DeT.] KellermaD>) 

On lower leaves of young plants of Ona^ra biennis (L,) Scop. (CEoothera 

biennis L.)» May 2i, 1902, 
Ob leaves of Hartmannia ipecioda (Nutt.) Small (CEnoihera specioaa 

Nutt), May 25, 1902. 

6. ^EcidiuiD pentetamonia Schw. ( I of Puccinia andropogoni Schw.) 

On leaves of Penatemon digi talis (Sweet) Nutt., May 30, 1902, 

T I .^^cidiuin solidagini a Sch w ^ 

On leaves of Solidago misBourienaia Nutt,, June 15 , 1901. 

8* jEeidium verbenicotum E, <fe K. il ot PucciQia vilfae A. G. H.) 
On leaves of Verbena angustlfolia Miebi:*, June 15, 1901. 
On leaves of Verbena urtioifoHa L., June 15, 1901. ' 

0, yEcidium xanthoiyli Peck, 

On blades and petioles of leaves of Xantboxylnm americanum Mill. 

10. Col eoapori am ipomce^e S cb w , 

On leavea of Ipomtea pandurata (L-) Meyer, August 11, 1902. This is 
the first record of the collection of this rust in the state. 

11. Ckileosporium eolidaginia (Bchw.) Thum. 

On leaves of Boiidago ap., Aug. S, 1902. 

12. Coleosporlum vernonjiB B. 0. 

Ob leaves of VerBonia baldwiBii Torr., Aug. 18, 1900; July 31, 1902* 
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13. GymDOvpormngium claTariasforme Jftoq. I. 

14. GjmDOffporsDg^um macropus Lk. III. 
Od JuDiperoB virginiana L., Apr. 11, 1902. 

15. Melampaora farinoea ( Pen.) Schroet. 
On leaves of Salix fluviatiliB Nutt, Not. 10, 1901; Aug., 1902. 
Od leaves of Crataegus sp., Aug. 11, 1902. 

10. Puccioia bartholomaE;! Diet. II. 

On leaves of Bouteloua curtipeodula Michx. {B, racemosa Lag.) Aug. 6, 
1902. 

17. Puccinia caricis-asteris Arth., I. {jEcidium asterum Schw,) 
Od leaves of Aster multiflorus Ait., May 29, 1902. See "Cultures of 

UrediDesB iD 1900 aDd 1901," by J. C. Arthur, iu Journal of Mycology, 
vol. 8, JuDe, 1902. 

18. PucciDia caricis-erigeroDtis Arth. I, III. < 
Od leaves aDd stems of ErigeroD ramosus Walt., Juue 15, 1901. I. 
Od leaves aDd stems of E. philadelphicus L., Juoe 15, 1901. I. 
Od leaves aDd stems of E. aDDUus (L.) Pers., I, May 26, 1902. 
Od leaves aDd stems of Carex sp., Ill, Nov. 10, 1901. 
Receot iDoculatioD experimeDts made by Professor Arthur show that 

the o^oidial stage of this rust is jEcidium erigeronatum Schw, 
(Jour. Myc, 8:53.) 

19. Pucciuia COD vol vuli (Pers.) Cast. II. 
Od leaves of Cod volvulus sepium L., July 9, 1902. Quite destructiye to 

its host. 

20. Pucciuia oyperi Arth. II. 
Od leaves of Cyperus strigosus L., July 31, 1900. 

21. PucciDia heliaDthi Schw. I, II, III. 
Od leaves of HeliaDthus aoDuus L., I (.Ecidium compositarum helian- 

thi Burr ill); aud II, May 25, 1902. 
Od leaves of H. orgyalis D. C, I, II, III, July 7, 19p2; aod III, August 6, 

1902. 
Od leaves of II. doroDicoides Lam., II aod III, October 26, 1901. 

II 11 22. PucciDia heterospora B. & C. III. 

I I Od leaves of AbutiloD abutiloD (L.) Rusby (A. aviceoDse Q»rt.), July 31, 

1900. 

2.'l PucciDia hieracii (Schum.) Mart. II. 

Od leaves of Taraxacum taraxacum (L.) Karst. (7". officinale Weber)^ 
JuDe 27, 1902. 

24. PucciDia Digresceos Peck. I, II, III. 

Od leaves aDd stems of Salvia pitcheri Torr. (S. azurea grandiflora Benth.) 
I aDd II, May 28, 1902: III, August 6, 1902. 
The ivcidial stage of this species has Dot beeo previously reported in Amerioa. 
.Koidia amphigeoous, few, io irregular clusters; peridia low; asoidiospores ol- 
liptioal, pale yellow, 28-24 xlG mm. io diameter; wall thio, smooth. 

2»\ Puooinia i>oarum Niessl. II. {Pttccinia graminis Pers.) 
On leaves of l\>a prateusis L., July 10« 1902. 
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SSi Pucomia podopbylli Schw. I, III. 

Od leaves a ad b teens of Podophyilum peltatucn L., I and £11, Ma^r 10, 
1902 J and III, May 27» 1902. 

While collecting the iBcidia on M&j 10| Bome of the plants of Podophyllum 
wera puUad upr and it was observed that quite a few of them were in- 
feated with the sod of the teleutospores of the rust* Id each case the 
BO rue WB^B between the rhizome and the surface of the ground* Under- 
ground aori were again found on the 27th. 

27, Pucninia polygoDi amphibii Pers. II, 

Oq leaves of Polygonum convolvulus L-^ August 11^ 1902* 

m, Pucoinift rublgo-vera (D. 0.) Wint. 11. IIL 

On leaves of Horde um jubatum L., May 29, 1902* II. 
On leaves of Trtticum vulgare II, May 2B, 1902 ; on culms and Jeavet, III, 
Augyat, 13^2. 

fe&, Puooinia silphii Schw. III. 

On stem and leaves of Silpbium intagrifolium Michs.i June 21, I9Q2. 

30* Puccinia sorgbi Bchw. IL 

On leaves of Zea mays, July^ 1902* 

31. Pucoima Ternonije Schw* II, III. 

On leaves of Vernon ia baldwinii Torr. August 6, 190S, 

33. Puecinia viol^ (SchumO D. 0. I, II, IIL 

On leaves of Viola ptibesceDS Ait, I, May 3, 1902; II, III, May 27, 1902, 

On leaves of Viola cucullata Ait,, II, III, May 2d, 1902* 

33, Puocinia windBOriJ^ (Schw^ I {^St^idium pteliie B. &. C*) 

On leaves and rarely on fruitB of Ptelia trifoliata L., June 15, 1901; June 
21, 1902. 
This rust ia found especially abundant on the leaves of the very young shrubs, 
aud ifl usuaUy present wherever its boat is. 

S4, Puccinia santbii (BehwJ III. 

On leaves of Ambrosia triOda L^, July 15, 10O2. 

On leaves of Xanthium canadenae Mill., July 31, 1902. 

35. Pucoiniastrum crotonis (Cke,} DeToni* I, II, HI. 

On leavea of Croton monanthogynus Michx., I, Aug. IS, 1900; II, III, 

Oct. 26, 1900. 
On leaver of Croton capitatus Michx*i I, Aug* IS, 1900; III, Oct* 26, 1900. 

30, Uredo gaurioa Peck. 

On leaves aod stents of Gfaura biennis L*, Aug, 6, 1902* 

37, Uredo nitens (Schw:) De TonL 

Od leav^es of Bubua sp., May .3, 1902. 

28* Uromyces astragali (Opiz^) Bacc. II. 

On leaves of Aatragalus caroliniacus L* (vi* Canadensis I^.)^ Ang. 13, 
1902. Sori very laconspicuoua. 

Uromjcea caladii (Schw*) Pari. I, II, IIL 

On leaves of Arisjema dracontium (L,) Sehott, I i^^cidium caladii 

Schiv.u and II, May 5, 1902; and III, May 27, 1902* 
On leavea of Arisa^ma triphyllum (L.) Torr., I, May 30, 1902; and III, 

May, 190L : 
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40. Uromyces euphorbiae C. & P. I, II, III. 

Od young leaves of Euphorbia dentata Miohx., I, May 25, 1902; II, Ma 

25 (on same plant with the aecidia), and Aug. 11, 1902. 
On leaves of Euphorbia sp., Ill, Aug. 11, 1902. See ''Cultures of Ured 
nese in 1900 and 1901,** by J. C. Arthur, in Journal of Myoolog 
vol. 8, June, 1902. 

Uromyces graminicola Burrill. III. 

On blades and oulms of Panicum virgatum L., Nov. 10, 1901. 

Uromyces hedysari-paniculata (Sohw.) Farl. II, III. 

On leaves of Meibomia sessilifolia (Torr.) Kuntze {Desmodium aessi 
folium T, & 0.)t July 31, 1900. 

43. Uromyces howei Peck. III. 

On leaves of Asclepiodora viridis (Walt.) A. Gray, Aug. 6, 1902. 

44. Uromyces hyperici Schw. I. 

On leaves of Hypericum ellipticum Hook., June 15, 1901. 

45. Uromyces spermacosis (Schw.) Curt. III. 

On leaves of Diodia teres Walt., Jan. 2, 1902. 
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STATISTICS ABOUT KANSAS BIRDS. 

By D. E. I^ANT/, MaDliiittaD. 
Bead befora the Aead^tuj . at Topfska, JaoTiary Z, 1908. 

OINCE the publication of my "Hietorical List of the BirdB of Kan- 
^ sas/* in volume XVI of our TranBactions, there have been three 
additions to the list, all reported by Dr. K. Matthews, of Wichita. 
These additions are the Roseate Spoonbill, AJaJa (fjaja (Linn.); the 
Black Duck, Anas obseura Gmel.; and the Old-squaw, Clarujida 
hifemalis (Linn.) Specinsens of all tliese are in the poeaessioii of 
residents of Wichita. These additions bring the number of Bpecies 
and varieties now credited to Kansas up to 364, a number greater than 
that usually found in an inland state. 

Lists of the birds of many of the diiferent states have been pub- 
lished. A comparison of these lists is of intereet, since it shows a sur- 
prising variation in the number of birds credited to states that are 
similar as to location Eind physical conditions. Colorado and Wyo- 
ming lie side by side, are of nearly the same size, and have similari- 
ties of elevation. Yet the former is credited with 387 apecies and 
varieties of birds, while the latter lias but 288. The difference is 
principally due to the large number of southern forms which extend 
into southern Colorado. The lists of both states were made with 
great care, and jirobably few forms were included for which there is 
not ample warrant in the existence of the skin or mounted bird. 

A similar comparison of the lists of Kansas and Nebraska should 
sliow a ijreponderance of numbers for Kansas, on account of the 
T^-xan forms which extend into this state. But the actual number on 
the Nebraska list is 415, while Kansas has but ^^54, Home explana* 
tion of this difference ought to be found. This probably lies in the 
principle upon which the list is made up. The Nebraska list is 
made up from the loc-al and state lists of a considerable number of 
observers, and includes all that these observers reported. Baird*s 
citations ia the Pacific Railroad Reports, volume 9, of specimens from 
Nebraska, refer to a time when Nebraska territory extended much be- 
yond its present limits. Such citations as to Kansas would add a 
considerable number of forms to our list. But in every ciise of such 
citations I studied the itinerary of the expedition credited with the 
bird's capture, and if such capture occurred outside of Kansas it was 
rejected from our list. Then, too, there have been changes of nomen- 
clature and new varieties created in the list of North American birds. 
Early observers reported birds which later researches show were va- 
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rieties of the species. It does not seem right that both species and 
variety should be kept upon the lists when only the variety is found. 

The accompanying table of our Kansas birds shows the number of 
families represented, the total number of varieties belonging to each, 
those that are resident, summer resident, migratory, found regularly 
in winter, and those accidental to our fauna. 

An analysis of the table will show that 62 + 125, or 187, species 
breed in the state. Deducting the two obsolete species, we have 185 
that almost certainly breed in Kansas. Only 1 19 of these are com- 
mon, and this is the number that would affect most largely the insect 
life of the state. Many of these birds are restricted in their range 
within the state, occurring only in the eastern or western or southern 
part, and therefore the number of species common in any one locality 
during the summer will be considerably less than 100. 

In winter — November, December, January, and February — there 
are 42 -f- 20, or 62, species common in the state, but probably less 
than half this number in any given locality. This is during the low- 
est ebb of insect life, and consequently the food of these species, ex- 
cept the woodpeckers, must be largely grains and grass seeds, with 
the addition of a few wild fruits that persist, such as hackberries, 
moonseed, and ampelopsis. 

The spring months — March, April, and May — bring a great 
abundance of insects, and the number of bird species becomes pro- 
portionally abundant. The common summer residents — seventy, 
seven strong — arrive, and the fifty-eight common migrants. These, 
added to the forty-two common residents, make the number of species 
then common, 167. Of course these are not all present at once in 
time or place ; but the tabl^ will serve to show how much more abun- 
dant relatively are the birds during the spring. 

The fall migration of birds is not nearly so well marked as that of 
spring ; the birds do not linger with us so long. Once started for 
their winter haunts, they make long flights southward, traveling by 
day and night. Many species are not seen in our latitude in the fall, 
and their migration is unmarked, except, perhaps, by an occasional 
call in the night, carried from the upper air to the ear of the listening 
man or woman who has learned to recognize the bird voices, and can 
thus note the time of the flight, 
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8. Sammer resident species, commoD in mifrration. 
19. Obsolete. 
2L One nearly obsolete. 
2B. Obsolete. 
88. The resident species common in winter. 
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NOTES ON THE BIRDS OF KANSAS, AND A REVISED 

CATALOGUE. 

By Fbakcis H, 3nou* of the Unlversiti' of KtnsAS. 
Bead h&iote Ibe AcAdemjr, at TDpeka, JaDQurr 2, IHOS. 

WHEN the writer of tliie paper arrived at Lawrence, Kan., in the 
last week of Aogiist» 1866, about ten days before the opening^i ^^8 
of the State University, ha took the earliest opportunity to call apoE*=«^^^^ 
the chancellor of the University. He took it for granted that some^ *nie 
prelirainary arrangements would be necessary before the arrival o^^^^*^' 
the important day which should usher into existence so important an*::*^-**^ 
institution as that with which he was to be connected as a member o^^^^^^' 
its first faculty. The cbancellor, the Kev* R. W. Oliver, rector of tbe^^ *® 
Episcopal church of Lawrence, informed him that nothing could be^^^^*® 
done until the opening day, and advised him to *'get a gun and go 
shooting." This advice was conscientiously followed* with the resnlt^ 
that the writer soon became deeply interested in the birds of Kansas, 
and began to prepare a catalogue* He had the entire field to him self, 
there being no other person in the state for several years who was 
known to him as having an interest in ornithology* He soon organ- 
ized among his studenta an enthusiaBtic class in zoology, and institated 
an ornithological survey. It was a great delight to him to enumerate 
the birds of Douglas county, and to explore a field never before in- 
vestigated with reference to its axifauna. 

In Ax>ril, 1872, he published the first edition of his Catalogue of the 
Birds of Kansas, in the lLan.ms 3hteatmial J&urnaL The list of 
birds in this catalogue included 23H species and varieties, of which 
thirty- two species were inserted on the authority of Dr. T, M. Brewer, 
of Boston, the eminent ornithologist.* 

Mr. J. A. Allen, of the Museum of Comparative Zoology, at Cam- 
brige, Mass., reviewed this list in the American Naturalist for May, 

•Tlia thirtF-two speeiaa thoa iutrodiae^ opon I>octor Br^war'a AQlhority were tbt» fciilow- 
in^: SpbyrapicaB TArius, Tyraunus vflrtioaJta. Coutoptig boJ'eiilia, £tiipidotia.x QaTir^ttitrifl, 
HfJoclohta fuficweceQ;^^ Hylociciiia swaiasonii, Tliryomaneks bewiekii, Regulafi satF-apa* 
Pn^toDotaria citties, Helmisthopliita c<>la^t Hi?linif]thopbllii p^T^^nnn, Deodroica im^n* 
flxl^iinjcat Deadroica tlomiQica albiiora. Wilson ia pu^iUa, Pinieolji isatiadetmi!*. CarfKK 
daoKlv purpnreast SpiDOa piaus, Lioxia americaaa^ Loxia leiicoptera» Poospisa biiiii«&t«, 
ileloiiilza JlaciiiLtii, Calamoiipka mBlatii^eorfa, CyHDcispis&a iimc»ciat ScoteeopLi afmn ferru- 
^iDBQftii CorraA camiToms, CharadHua dotniuien^, Phalaropu^ tricolori Macrorbaiiiphns 
eeolopaceiu, Trin^a fuecieoUis, Erenaetei pQ»iIlu?, Syrupbp'mia 5«mipaliDatat and Cfffnos 
biujGlnator, It 1« worthy of nolo tbat all tbose spi^eipi nji>orted by Docbor Brewer id 131S na 
occurriDg iq Rausaa bava beau Terifijad \xf snbfleqaL^Dt cftptnr^t witb the excflptioa of tbc 
^l^bt foUowin^: Empidotiax flaTiTentrbt Deudroica dominfca albilora, Plaicola canadeii- 
t,H, I^xta americaQa, Lojcie leacoptoroi Fooaplsa btlinaata, TbrjFomatiaa bawickii, and 
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X372, hk chief criticism being that certain epeciee known to him as 
►ooeurring io Kansas were not included, and that five specie.s were 
erroneonsly indicated ss breeding in Kansas. 

Id the American Natutfilist for xlngnst, 1872, Dr, T, M, Brewer 
expressed his obligations to tbe anthor of the list for not having in- 
cluded therein any ''birtlB in regard to whose occurrence in the state he 
.lie had not positive evidence, and who had been able to resist the be- 
setting temptation to swell his catalogue by mere guess workj or by 
giving a redundant list of birds that 'probably would be' or 'ought to 
lie found' within the prescribed limits/' In the same number of the 
American Naitiralisi I published a list of forty-five additional f^pecies, 
of which number Mn Allen contributed twenty -one species (all of 
wliich have been retained), Prof, S. F, Baird, the secretary of the 
Hniithsonian Institution, twenty -three species,* and Mr. E. A* Pope- 
noe, of Topeka (then a student of Washburn College)^ one species 
( Coiiirniculua hendowi). 

In the meantime, in the June, 1872, nnniber of the Kansas Edu- 
cational JouTJial, I had published forty of the above-mentioned 
forty-five additions, and in Weston's Guide to the Kansas Pacific 
Railway, which appeared in July, 1872, a pamphlet of 204 pages, I 
had published an amended Catalogue of the Birds of Kansas, con- 
taining 277 species and varieties. No ''separates'' of this catalogue 
were obtained. Tliis was in reality my second edition. 

In October, 1872, I issued a third edition, commonly known as the 
''second edition/' and containing 282 species and varieties , 

In 1875 I contributed to the Kansas Academy of Science a third 
( in reality the fourth ) edition, which was published in separate form, 
and w^as complete to January 1, 187(5. It enumerated 302 species and 
varieties (295 species and 7 varieties), of which 137 w^ere marked as 
breeding in Kansas* It omitted four species of the second edition, 
viz,: Contopus richardsonii, Empklonax pusillus^ Pa»serculiis 
alaudi?ius, and Slerna hh^undo. The latter species was omitted from 
the fear of its having been confused with Siertm forsieri i Conii^pua 
richardrnfiii and Empidanax pusillus were omitted from fear of in- 
correct deterraiuation ; and Paesereulus alaudimis was omitted, not 
from any doubt of its occurrence in Kansas, but because Doctor CoueSj 

*T1]B twentj^^thmR a[}ecie« eoDtrJbutfld hf Profesior Baird w^r^ as follows: H^pntrtor- 
cliit rieh&r4«otiif, tclitiia tnisBissipplDuifl, MiWalaa fortlcatue, Turdas paUntii, UelraiU' 
tUopliiU cltry«opt«i-ii, Soiurua narelHiraceitisj^, DenrJroicn cf^ralBse^as* D«^drry|ea Tire»a, 
FiraEurH wAtlva* Vireo □oT^boraceDils, Vir^o solitariufl,. Troi^lody't^B fajfemaUa, SittA c»ua- 
doQaifli Fleet ropbauef} pictut^ PiectropbaoeB melaDomus* iE^ialitis meloda^ SqQatafOla 
JatlTetkA, Aetodmmi]^ bftirdii, LImosn badeoaicH, NumeDiuahadscrtiiou^tOalUQUla irali^aia, 
JBvraiclH butchmsM, iiud Uerganicer Rorrator, All of tiieae udditloiiN of ProimmMor Bairil biiva 
bseti eoalirinecl by eubiequent captaret, eicapt tbo aii folio wLag: Helmiothopbila 
elirynnfjUjrR^ Danctroica virons, ^^giallUa i&etoda, Cbaraddna squatarola» Numaaiaif liud- 
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P0i$gremimsf mfmmm, Tbree of tben^ Covr gpfrir^ h o w g i w^ vov* 
mhmqmmttf wmkmd to ibe ti«l br ColoDel Gov. 

With tbe irxocrptioii of a nepfinl of mj thiid editio n in Fuort^ 
AjiamI Bafioft, KtUM State Bond of AgricakBre, 18^ (whicb ifH 
|Mf«dMrljrmlB76Kl piiblkbed no «dditioNl cooiiilele Bst of ofl 
tiirilii uf KansM, hnvmg kft the formal oontinnanoe of this work ^ 
mf friend, Col. N. H. Gow, ao long as he Itred. I^ boireTer, oQntifl|ta 
olad to (be fMgemer <>/ N^ur€^ a pn location of Ibe Nmtnml ffitto^f 
H^jcit^ty of the Unif emtj of Eanaaa, to the Tiansacticms of the Ean^H 
'^, to the ."Iff it, and to the Bnlfetin of the Nntti^H 
lb, the foUowiag ten species and one Tariel^l 
NeMmry» 9pragmi^ Mekmerpes t/>rquatu4, Kyctmrdea riala€t€0i 
Plt^ffafiU (ftmraunri, A'^ema Aahinei^ Passer d&m^MwuM^ leieria i^v^flMl 
vnr fonf/r^affda^ Anhinga anhingn^ ^£chm^pkorus Qccidenialt^ 
Plel^r/rvuft f*olumhmnus^ and Som titer ta v-nigrm^ 

Thun, nil to^oih^r, the author of this paper, during tbe lost third of 
ihfr nineteenth ccxntiir^, had c&talogoed 305 species and 9 vmietiee of 
KftrmriM blitln, or n tdtal of 314 numbers or entries. 

V\} to tht^ year IH7H no other citizen of Kansas had pnblisfaod any 
faotH ri'ganling the IrirdB of KansEis. In that year CoL N. S. Goes be^ 
gan hiH notes upon thii subject in an article on the ''Breeding of the 
Duck HnwJt in Treea," In the Bulletin of the Nuttall Ornithological 
Clul). Oil July 25, 1H79» he wrote me that he had in his collection 
Xhi apociei^ of KrinitaH birds, of which he sent me a full list In the 
j*nnii> year he made hia first addition to the list of Kaneas birdB — 
Ilouapartes Gull — as recorded in the publication jast cited. He 
oon tinned to increriso our knowledge of the bird fauna of Kansas 
tinlil he had added thirty-one species and races to the liet.* The 
tirat LHliliori of hiti Cattdogue uf the Birds of Kansas, published in 
1883, contains Ii2t) species and varietiea. This catalogue omitted six 
■pecien eonlHitii*d in my third edition^ namely : Ilelminf/tophaga 
chryiopttartt^ {hmli'inca {uvrulescens, GaUinnla galeata^ ^fCgmUtis 
m^l(Hiua^ Pmnpiza bitintiaia, Empidanmx JlmmentriM, These omit- 
ted Kppcit^fl had betm included in my own catalogues on the authority 
uf ProfvHtfor Buiinl and Doetor Brewer as having been actually taken in 

*Tfai thirty <oa« itMclttt ftdd«d lo thi» SiDCiii Cttt&lo#t]« hs Coloael Qcwt ^r^ tbe foUow- 
tujT'. Lurai enliforuloui. Luriii |ihUadc^t|ihLi, Fregfttft aqfitta^ Aaa» falTf^^li, macmlofliL, 
^itiK^inti^lulii rjrKUttt^lftr«i TitiialuH Uwtitiitur, Clrti* eiiBadi»avt»t ForrajiA iiOT«bor»«eii«ls, 
l\»n»ti« i«miiio«^mU« rhAUrripQi Uvtuitos^ Trlo^i tlpiaa p4K^iBc«. £«dAlidj nlTcwa, CoUtitis 
vtiirluliiikiik toxKiiiiiii T^iniAnuchuf I't^mdltolnoiOVt iaill«o bor&&Ii« krkteriii Bubotitsioisau^ 

•Qftllt Ota^wie alinilMto «naliiolA« kmm/BAfmmmm •WBdviotesaiti ftlatiiJiuii^, Amaiodra^t39 
•«ttil*fltttiiii BfitliottI, lofioitiilit* ]«a«a»kfiffl tfc |atM»4l> » C^UMtpiMi eiriii Vlt^vo «tric«piUD;i, 
IVuiti\il<^ii 4vt4uKml« 0Mdir<f4oft ftj^tni* Wiboota canaJtaatii, ^Bikot «iff»vv«i, B^loeicAlA 
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Two of tliese six species have been verified by sobsequetit 
captures and the others may be similarly verified. Their retention in 
the list of Kansas birds at that time was authorized by the excellence 
of the authorities upon whose statement of actual captures they were 
originally introduced. In 1880 Colonel Cross published his Revised 
Catalogue of the Birds of Kansas, containing 335 species and races, of 
which 175 were characterized as breeding in Kansas. 

Thus, up to the year 18V>9, six catalogues of the birds of Kansas 
had been published — four by the author of this paper and two by 
OoL N. S. Goes. 

In June, 1899, there appeared in the Transactions of the Kansas 
JLcademy of Science, volume XVI, a** Review of Kansas Ornithology," 
ty Prof. Dp E. Lantz, of Manhattan. This review comprises two sec- 
tions: First, '*The Bibliography of Kansas Birds*'; second, ''An His- 
torical List of Kansas Birds/' In regard to the first section of this 
Teview, I make the following remarks ; 

1. There is much uncertainty, and necessarily a good deal of "guesB- 
-work," in regard to the determination of species and the locality of their 
occurrence, in the case of most of the species named by Professor Lantz 
as having been recorded to occur iu Kansas up to and including William 
Kelley'fl publication, in 1851, entitled **An Excursion to California 
over the Prairies and Rocky Mountains and the Great Sierra Nevada, 
with a stroll through the diggings and ranches of that country.'* 
During the entire period of nearly fifty years included in this sec- 
tion of the ''bibliography,'* there was no state of Kansas or territory 
of Kansas as yet set aside from the national domain. And yet Pro- 
fessor Lantz states that Pike entered ''Kaunas'' in 1806. He also 
states that **no oniithologioal records of his trip were made, except 
that his hunters brought in turkeys/' On this meager basis, Pro- 
fessor Lantz, in what purports to be a scientitic paper, awards to 
Maj. Z, M. Pike the credit of first publishing a record of Meleatjris 
laUopavo in Kansas. 

2* In writing of my own Catalogue of the Birds of Kansas, first 
edition, 1872, Professor Lantz characterizes the Kansas Eihicaiional 
Jourtml, ia which that catalogue appeared, as **a newspaper." It 
was not a newspaper, but a monthly educational journaL 

3. He characterizes my catalogue as " a defective list of 239 species/' 
A critical erami nation of this list reveals the fact that all but three of 
the 239 species are included in Professor Lantz s own '* Historical List 
of Kansas Birds." The three not included are Centrorercus uropha- 
iianuSf Poospiza hUineata, and EmpidonaxJiamventriB, The defect 
of including the Sage Cook also applies to Goes's list of 1883 \ the 
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other two species omitted from the list of Professor Lantz were icitio- 
doced on the nioet excellent authority of Dr. T. M. Brewer, 

4. I note the omiseion from the "Bibliography of Kansas Birds.** 

( 1 ) of a list of forty additions to the Catalogue of the Birds of Kim* 
BOB in the Jnne, 1B72, number of the Kansas Educational Journal; 

(2 ) "The Relation of Birds to Horticulture," an address delirtired by 
the author of this x>ope^ &t the tenth annual meeting of the Kansas 
State Horticultural Society, at Emporia, and published in volume XI 
of the tiunsactioQs of that society » pages 65-75, 

5. In reviewing the second edition of my Catalogue of the Birds 
of Kansas, October, 1872, Professor Laiit^ erroneously names Laru^ 
anjentatus mnithsonianus as a first record, whereas that species was 
giTeu in my first edition. He also states that of the 282 species and 
races on the list only 270 are valid. Eleven of the twelye species 
thus declared not valid (I have not been able to find the twelfth ) ar& 
as follows: Coktptts hybrid ua (which occurs abundantly all over 
Kansas), Coni&pus riehardsonii, Empidonax Jfarirentris^ Helmin- 
thophatja ekrympierq, Erenmphila cornuta, Pmupiza hilineaia, 
J^um^nius horealia, P&rzana Jamaieensis^ Arms abMcura^ Sterna 
wilsoni, Trimja alpina. It is pleasing to note that six of the spe- 
cies thus rejected as not *' valid" have been restored in Profeesor 
Lantz*s list, and have, therefore, in his judgment, become valid. Of 
the rejected species, Anaa ohseura^ the Black Duck, is certainly vaUd, 
for I shot a specimen of it in 1871 and fully identified the species. 
Erenwpkila cor^iuta is valid, for it appears under a different name in 
Professor Lants^'s list ; and Helminthophaga chrysoptsra^ introduced 
upon Professor Baird*8 authority, ought to be valid, from the high 
standing of the authority elsewhere recoguis&ed by Professor Lantz, 
The inclusion of three not ** valid** species^ NumeniMS horealis, Por* 
zmm Jamfiicensis, and Trifuja alpina, was due to errors of Mr, J, A, 
Allen, rather than of myself, as Professor Lants^ himself has stated, 

6. In noticing my list of additions to the Catalogue of Kansas 
Birds, published in the Transactions of the Kansas Academy of Sci- 
ence, volume VI, page 38, Profeesor Lantz omits the English Sparrow^ 
of which I gave the fii^t published record, and which is most certainly 
a very ubiquitous Kansas bird, 

7, In commenting upon Col, N. S. Gose's Catalogue of the Blids 
of Kansas, first edition, 1883, Professor Lantz omita to mention his 
first record in that catalogue of Querquedula cymwptera. 

In reference to the second section of Profeesor Lantz'g Review of 
Kansas Ornithology, entitled "An Historical LiBt of the Birds of 
Kansas,'' I make the following comments ; 
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1. In regard to Anas ohseura — the Black Duck— Professor Lants 
refusoB to admit it to his list, Btating that ** evidence of it© occurrence 
is entirely WRntiog and it ehould be dropped from our liet." I con- 
aider this statement as an unwarranted imputatioa upon the ornitho- 
logical ability of the professor of natural history id the University of 
Kansas, who personally identified this species, as above stated, And 
yet Professor Lantz gives credit to Lieutenant Abert for "first rep- 
ord'' of SayornU phifhe, from his mention of a *'gray bird" and his 
description of its nest, and allows other ''first records'' upon evi- 
dence equally unecieutific. 

2. Professor Lantz gives "Snow, 1872, on authority of Baird," first 
record for Brant a canadensu htitchlnHii^ (No. 48,) He does not 
state tliat in tuy third edition, 1875, this bird was given on my own 
authority, a specinien having been taken April 3, 1873, at Lawrence, 
by Nelson J. Stephens, a student in my class in zoology. 

3. In regard to Plegadis guarauna, (No* 52,) first record should 
have been given to me, as I reported it to the Kansas Academy of 
Science at the thirteenth annual meeting, at Topeka, November 12, 
1880, in a paper entitled "The Last New Kansas Bini/* An account 
of the capture of this bird, which was skinned by me and has been 
for more than twenty years a mounted specimen in the museum of 
the University of Kansas, was given in the Lawrence newspapers at 
the time. 

4. How does Professor Lantz know that the Sandhill Crane, ( No, 
65,) whose first record is by him credited to Gregg, 1844, was not the 
Little Brown Crane, Oru» eanadenais f 

5. Galiinula galeata, the Florida GalUnule, (No. 72,) is credited 
to me "on authority of Baird*" If Professor Lantz had consulted me, 
he could have included tliis species upon my own authority, as I took 
a specimen on Hackberry creek, in Gove county, Kansas. June 14, 
1878. (See Trans. Kan. Acad, Sei., voL X., p. W, for a published 
teooid of this fact.) 

6. llimaniopus mexicanus, ( No. 77,) This species, reported as 
"seen,** is not entitled to ndmiseion to a list based upon actual cap- 
tures. 

1, Maeror/tamphus acolopaeeua, (No. 80,) is credited to me on 
authority of Brewer. It was given in my third edition, 1875, on my 
own authority, a specimen having been taken at Lawrence by my 
student, William Osburu, October 3, 1871, and another by student 
Bion H. Bamett, April 19, 1873, 

8. Professor Lantz places an interrogation point after the citation 
of Tringa eanutuSt (No. 82,) as given in ray catalogue of 1B72. 
There can be no question about the authenticity of this record, as I 
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have Iq my collection of skiDB a Bpecimen of tbia species taken bj mjr 
atudent, Wm- E. Moore, at the Lawrence lake. April 17, 1871* 

9, Tringa hmrdiit (No. 85,) is credited to me in '*1872, on 
authority of Baird*" In my third edition, 1875, this Bpeciee ia given 
on my own authority. Two specimens were shut by myself at the 
Lawrence lake, October 26, 1872» one along the Wakaruaa river, April 
18, 1873, by student Frank Morgan, two along the Kansas river, April 
11, 1S74, by student B. H. Bamett, and another in the same locality 
by myself, April 17, 1874* The-se six specimens are in my collection 
of bird skins, Nos. 188, 189, 203, 328, 329, and 330* 

10. Litnosa hwmasiica, {No. 91,) credited to me in 1872^ on 
authority of Baird, was given in my third edition, 1875, on my own 
authority, two specimens, a male and a female, having been taken at 
the Lawrence lake, by student B. H, Bamett, April 19, 1873. They 
are in my collection of bird skins, Nob, 201 and 202, 

Hv How can Professor Lantz be at all certain that "an upland 
land snipe," mentioned by Wm, Kelley as having been seen during 
his ** excursion to California, etc./* was Bartramia longicauda^ (No, 
96)? Such an instance of guesswork can have no scientific value, 

12. Mimentu^ borealh, (No. 101,) credited to Benson, 1871, for 
*' first record/' was recorded by me as taken at Lawrence by my stu- 
dent, Nelson J. Stephens, May 6, 1873, Its skin is No. 217 of tny 
collection, with a complete series of measurementa I claim this as 
the first authentic record for this speciee, 

13. Professor Lantz acknowledges that the "quaiP* mentioned by 
Say, 1823, may not have been CoUnu^ iwjhiianust, ( No, 109, ) and 
it is extremely probable that the same is true of the quail referred to 
by Maximilian and Parkman. 1 claioi the first authentic record for 
this species. 

14. The same uncertainty exista concerning the identity of Say*s 
Tympanuehus americanus, (No. 305,) which may have been either 
of the two following numbers of Professor Lantz s list. 

15. Professor Lantz should have quoted my third edition, 1875, in 
which Ictinia mu^iadippiensM, (No, 121,) was given, not upon the 
authority of Baird, but upon my own authority, from material fur- 
nished by Prof. M. V, B, Knox, of Baker University, and Col. N. S. 
Goss. 

16. It would have been an interesting fact for Professor Lantz to 
record in reference to Harlan's Hawk, Buteo horeaU^ /farltmi, { No. 
129j) that the male specimen of this species shot at Lawrence, in 
October, 1871, by my student, Nelson J. Stephens, is the most valuable 
ornithological specimen in the state, being the male type of the 
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species* ( See full deecription of this epecimen in Baird, Brewer and 
Eidgwfiy's A History of North American Birds — Land Birds, volmne 
III, page 29*^.) It is No. 192 of my collection of bird skins. This fact, 
if kdomi to Professor Laatz, raight have induced him to place Law- 
rence before Manhattan, where it chronologically belongs, in naming 
the localities for the capture of this hawk, 

* 17* Professor Lantz omits to use my statement regarding Archie 
huttmferrugineus^ in tlie Observer qf Nature for June 4, 1H75, where 
Dr. Louis Watson is quoted as having captured two specimens of 
this species in the fall of 1874, and as having found it breeding in 
May, 1875. The specimens are Nos* 479 and 480 of my collection of 
skins. 

18, Fmlco ric/iardsomii (No, 141,) is credited to **Snow, 1872, on 
f the authority of Baird/* This species was in my third edition, 1876, 
' on my own authority* I have twelve^ specimens in my akin collec- 
tion, prepared by my own hands from fresh material received from Dr* 

I Louis Watson, the captures having been made on nine ditferont dates, 
from October 6 to November 9, 1875, and a thirteenth specimen, takon 
at Lawrence, October 27, 1875, by my student, Wm. H. Challie, No. 
600 of my coIlectiDn. I have in my note* book a full record of the 
measurements of these thirteen birds, taken before skinning* 

19, I do not recognise Oeococcyx caUjvr?iicusAh^ Road- runner, »fl 
a Kansas bird, and I cannot comprehend how Profeaeor Lantz can 
admit the inadequate evidence of it« having been **8een" in south- 
west Kansas, and yet reject Anas obscura upon my own statement of 
personal capture and identification. 

20, Sphyrapicus varius^ (No. lf>l,) is credited to **Snow, 1872, on 
authority of Baird/' It is given in my third edition, 1875, on my 
own authority, from a capture made by E, A. Popenoe, of Topeka. 

2L Tyrmmvs verticalw, ( No. 178,) is credited to **8now, in 1H72, 
on authority of Brewer," It was given in my third edition, 1875, on 
my own authority, from three specimens received from Doctor Watson, 
of Ellia, which are Nos. 508, 509 and 511 of my collection of skins. 

22, Contopus borealis, (No. 182,} credited to **Snow, 1872, on au- 
thority of Brewer/' was given in my third edition, 1875, on my own 
authority, from fresh specimens received from Doctor Watson, of 
ElliB, May 22 and Heptember 14, 1875. The skins are Nos. 602 and 
542 of my skin collection. 

23. Otocorts alpestris leuoolema^ { No. 188i) was included in Colonel 
|'6o6s*s first catalogue, 1883, but was omitted from his revised cata- 
"log'ue* It would have been impartial treatment of Colonel Goss and 

myself if Professor Lautz had remarked in this case, as in the case of 
L —11 ^ 
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Coniopug riehardmnitt (No. 184): **This species was iocladed in 
Gofie'e first edition, but evidently upon insufficient evidence, for it 
was omitted from the second edition/^ 

24. Pici^orvus eohitnbianus^ ( No. 196.) I claim the first authen- 
tic record for this species, Mr, L. L* Jewell* of Irving, Kan-, in Au- 
gust, 1888, sent me for identification the wings and tail of a specimen 
taken in Marshall county by Mr. Charles Metz. I identifii^d the spe- 
cies, and suljseqnently reported to Colonel Goss this interesting addi- 
tion to our avifauna* It seems that Mr. Jewell at a later date sent a 
portion of the skin of the same specimen to Colonel Goes, as recorded 
in his History of the Birds of Kansas, page .S86. 

25. Icterus bullock i, Bullock's Oriole* (No* 206.) In his remarks 
concerning this species. Professor Lantz reaches the maximum of in- 
justice towards the author of the present paper. He incorrectly 
states that I included this species in my third edition on the author- 
ity of Dr. S. W. Wiliiston, but did not so credit it. The fact is that 
I included it in all four of my editions, upon my own authority, frotn 
two specimens taken by my own students, working under my own 
direction. The first of these specimens was taken in the timber along 
the Wakarusa river, four miles south of Lawrence, by student Geo. F* 
Ganmer, May 16, 1811. It was a young male, and is No. 136 of my 
collection of skins. The second specimen was a female, taken in the 
same locality, five days later. May 21. 1871, by student Charles Ken- 
nedy, and is No. 137 of my skin collection, And yet Professor Lantz 
states that **the entire lack of authentic specimens taken in the state 
had made Colonel Goss and others reluctant to include this bird in 
catalogues." Why, then, did he graciously *' permit Snow, 1872, to 
stand"? 

26. Sef>leaophaf/us carolmus, { No. 207,) is credited to "Snow, 1872, 
on authority of Doctor Brewer." In my third edition, 1875, it was 
inserted on my own authority, from a specimen taken by Dr, Louis 
Watson, at Ellis, October 29, 1875. The skin is No, 607 of my col- 
lection. 

27* Seoleeophagus cyanocephalu^, (No. 208,) is credited to '*Snow, 
1872, on authority of Doctor Brewer.*' It was in my third editiou, 
1875, on my own authority, from five specimens taken at Ellis by 
Doctor Watson, September 18, 23, and 25, 1875* Their skins are Nqs^ 
545, 546, 547, 548 and 573 of my collection. ^| 

28, Carpodacu^ purpureus, (No. 212, ) is credited to "Snow, 1872» 
on authority of Doctor Brewer." It was in my third edition, 1875» on 
my own authority, a male specimen having been taken in the timber 
along the Kansas river. April 11, 1874, by my student, Bion H- Bar- 
net t It is No. 343 of my collection of Kansas bird skina 
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|PW, Ammodramus sandwiehensls alaudinus, ( No. 227, ) should 
have been credited to *' Hnow^ 1872/' it having appeared in both my 
first and second editions, It was omitted from my third edition, 1875, 
as already stated, because Doctor Cones, in bis Birds of the North- 
west, made this form eytionymoue with the preceding; (No. 226.) 

30 . Ou iraea ea^ ru lea,{ No . 256 ^ ) sh o u 1 d h a ve been cred i ted to * * Sno w ^ 
1875/* on his own authority. The five unskinned specimens were sent 
to me for determination by Doctor Watson, and their skins are Noa 
492, 498, 512, 513 and 514 of my collection. They were taken at Eilig 
on May 17, 22, and 26, and August 3, 1875. 

31* Why does Professor Lantz includes in his list Cynospiza 
ammna^ (No. 258, ) and omit Poospha hiUneata, both species having 
been inclnded in '*Snow, 1872, on the authority of Doctor Brewer*' ? 

32. Pirantjft rubra^ ( No, 264 , ) is credited to ** Snow, 1872, on au- 
thority of Baird/' It is in my third edition, 1S75, on my own authority, 
a specimen having been taken along the Wakarusa river, near Law- 
rence, hy my student, Geo* F. Gaumer, May 16, 1871, ( No. 139 of my 
skin collection, ) and another specimen taken at Lawrence^ in the 
grove on the east flank of Mount Oread, by the hired man of Mr. H . 
W, Baker, ( No. 474 of my collection of skins. ) 

S3* Hlrundo eryt/irogaater, ( No. 267, ) is credited to '^Snow, 1872, 
on authority of Brewer.** It was in my third edition, 1875, on my 
own authority, from a specimen sent rae from Ellis, May 26, 1875, by 
Dr. Louis Watson, { No. 509 of my skin collection. ) 

34* Professor Lantz says of Lanius ItidorieianuB, (No. 274,) that 
the only record for Kansas is '*Snow, 1872, who says: * Several typ- 
ical specimens of this southern form have been taken/ " What I did 
say in my J 872 editions was that "three specimens were taken in 
January and February, 1871.*^ I have the following Bpecimens of 
this species in my eollectioo of bird skins: No. 11, taken in the Wa- 
karusa timber, February L 1871, by my student, Jno. M. Walker; No. 
12, taken at Lawrence, March 18» 1871, by student N.J. Stephens; 
No* 64, taken in Kanwaka, near Lawrence, March 16, 1871, by stu- 
dent Walter Pearson ; Nob. 282 and 283, taken along the Wakarusa, 
by student K. D. Protzman, March 7 and 18, 1874; and No, 448, 
taken by student Geo, F. Gaumer in the same locality, April 1^ 1875. 

35* Helminih^phila celataf (No. 288,) is erroneously given as 
'*Snow, 1872, on authority of Brewer." The record of the occurrence 
of this species in Kansas was on my own authority, from a specimen 
taken in Wakarusa township by my student, Nelson J. Stephens, 
April 30, 1872. It was the breeding record which was given on the 
authority of Doctor Brewer. 
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3B, Dendroica pennsiilvanica^ (No. 297,) is credited to "Soow, 
1872, on nuthority of Brewtsr," It was in my third editioti, 1815, oo 
my own authority^ from a specimen taken along the Wakarusa rim, 
April 30, 1873, by student Geo, F. Gaomer. It is Nu. 209 of my ool 
lection of Kansas bird skins, 

37. Wihonia pmflla, (No. 314,) is credited to **Snow» 187i, od 
authority of Brewer/* It was in my third edition, 1S75, on my own 
authority, from a specimen taken in Wakarwsa township, near Law- 
rence, May 17, 1873, by student N, J. Stephens, w^hich is Xo, 245 of 
my skin collection^ and another spoeimen taken by Dr. Louis Wat- 
eon, at Ellis, September 30, 1875, which is No* 567 of my collection* 

38. Animus spraguei, (No, 318,) credited to Goss for firet recoTd» 
should have been credited to me, as I published it in Traneactions 
Kansas Academy Sciencet volume VI, page 38, as an addition to my 
catalogue, a specimen taken at Ellis in November, 1877, having been 
sent me by Doctor Watson. 

39. Parus atricapiUus, (No. 334,) entered without historical 
credit, should have been assigned to "Snow, 1872." 

40. Eegulus sairapa, { No. 336,) credited to **Suow, 1B92/^ should 
have been "Show, 1872," 



In conclusion, I present the following 



I 



TWENTIETH CE>fTURY EDITION 
or KT 

CATALOGUE OF THE BIRDS OF KANSAS. 

Id tblSi my fifth edition, I faaTe omUted all ep>ecieB whose ocourreoce 11:1 Kao* 
saa cannot be veriSed by actual captures since the opening of the UoiTersity of 

KansaSi in September, 1866. * 

I,— Family Podicipid,^ Grebea, 

1* .EcbmophornB occidentalis Lawr* Western Grebe* Aocidental. 
% Col jmbtts auritus Lion, Horned Grebe. Migratory: t^n. 

Colymbua nigricolUs californicu® Heenn. Americ&n Eared Grebe. Migra- 



tory, 

PodilytnbuB podicepa Linn, 
an abundaot migrant. 



Pied -billed Qrebm. A rare summer resideot; 



'Fonrteeii vpoeiai hare thoB been omittedi. these specie?^ bavLa^ befln iDBBitwl In Tnj llr>t 
amd toeood editioiw* 1SI2, on tlio authority nf Df. T* M. firower &ad Prof. Spsnear P, Baird, 
oommDnicated to me iu perv^mai Iptters. Although no maDUfiorJ&l KUtbori^ couid be mor^ 
deoLsiTe tbati waa thoa securcMi for tUa iasertiou of theee apecio^, masmneli «i Ihirtf faarm 
harfl uow el*p«9d duriog which up «|)«<iitiiQQa of tbem haire beea taken In Eani&Ji, I prel^r 
to osclude them from tbia BeTLoed CatAlo^e. The omitted apeciet are tbe foUowliig: Mer- 
gAD«er serratot (the Red-breasted Mflrsau9er)i, Nniueaias hudsoniciu ttbe Hudeonlau Cur- 
lewK Cbaradriu£ equatarola Ith^ BUck-belllc'd Plover), JE^Riftt it ii meloda cimamelEkota ftbo 
Belted Pipiug Pl«>Ter}, Empidoaax liAriTDutrit (the Yellow-bellied Fljrca^her>« Piaicala 
caaadon^ie (tbe Pine Grosbeak), Poospiza biliDeata (tlie B lack -th routed PinobK Ldxia 
etitTtrostra minor (the American Croeebill ) , Losia feiiaoptera (the W^hite'win^sfldCroiahiJJK 
Helmiqtb<»phiiB chry^^ptara (the Oolden- winded Warbler), Deadroiea donoloJca albilora. 
(the Sycamore Warbler;, DeDdroioa rireas, (tbe H lack-throated Oreea Warbler) » Thrfo- 
mane* bewtoJEti (Bewi&k'i Wren), aad H^toelehJa foaoe»o«tia (Wilsou'sTkraih). 
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11. — Family Urinatorid.i:. Loods, 
5, UriDat{)r imber Gai35* Loon. Migratorj; r»r©, 

III.— FftTOiiy LrARiD^f:, GuUs and Term* 

fi* Laros argeotatufi emithsoniaDUS Coues. Mtg^ratofy ; rare. 

7. Larus californicug Lawr, California Gull, Acoideutal. 

8. Iiaru9 delawat-oDsis Ord. HiDg-billed GulL Migratory; frequent* 

9. Xiarys frank Lin ii 8w. ^ Rich. Frank I in ^s Gull. Migrator^^ 

10. Lmrue phiLadelphiei Ord. Bonaparte'^ Gull. Migratory; rara, 

11. Xema sabinii 8ab. Sabine's GulL Accidental. 

it. Sterca forsten Nutt, Forater^g Tern* Migratory; common. 

13. Sterna hiruDdo Linn, Com moo Tern. Migratory; rare. 

14. Sterna antillarum Leas. Leaat Tern. Summer resident; rare, 

15* Hydrochelidon nigra surinameneia Gmel. Black Tern. A rare eumm^f 
resident; cotumon in migration. 

1V«^ Family Anhikgid.%:. Darter a* 

Aohinga anbiDga Linn* Anbinga; Bnake-bird. Accidental. 

v.— Family Phal4crocoracid^^. Cormorants. 

Phalacrocorax dilophus Sw* «& Rich. Double-orested Cormorant 



la 

17. 

18. 

19, 

21* 

22. 

23. 
24. 
25, 
2B. 

27. 

29. 

BO. 
31* 



tory ; rather common. 
Fhalacrocoraic mexicatiua Brandt. 



Migra- 
AccldentaJ. 



Mexican Cormorant 
VL — Family Pelkcaxidji:* Pelioatis* 

Pelecanus eiythrorhynchua GmeL American White Pelican. Migratory; 

common* 

Vll, — Family Frkoatidjk* Mao-o^-war Birda* 
Fregata aquila Linn. Man-oVar Bird. Accidental, 

VllL— Family AnatidjK, DnckSj Geesei and Bwans* 

Merganser americanus Caas. AmerlcaD Merganser. Winter aojotimdr; 
not uncommon. 

Lophodytea cnoullatua Linn. Hooded Merganser. A rare reeldent; a com- 
mon migrant* 

Ad&9 boBchas Linn. Mallard, A rare resident; abundant in migration. 

Anas obscura Gmel. Black Duck. Migratory; very rare. 

,AGaa fulvigala maculosa Senn. Mottled Duck. Migratory; rare. 

Qhaulelasmue streperui Linn. Gad wall* A rare summer reeident; a com- 
mon migrant. 

Mareca Atnericana Gmel, Baldpate, A rare summer reeldent; a common 
migrant* 

Nettion carolineneis Gmel, Green-winged TeaJ* An abundant migrant; 
an occasional winter sojourner. 

Querquedola discors Linn. Blue- winged TeaL An occasional summer reai- 
dent; abundant in migration. 

Querquedula cyanoptera Vieill. Cinnamon Teal, Migratory; rare. 

Spatula clypeata Linn. Sboveler. A rar^aummer resident; a common 
migrant. 

Dafila acuta Linn, Pintail* Migratory; common. 

Aix sponsa Linn. Wood Duck. Summer resident; not uncommco.. 
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34. Ajthya smericaDa Eyt Redhead. Migratory; commoii. 
36. Aythya Tallisceria Wil8. CaQvas-bsck. Migratorj; aeuallf oommoD. 

36. Aythya marila Lioti* American Scaup Duck. Migratory; rare, 

37. Aytbya af^Dis Eyt. Leaser Bcaup Duck< Migratory; cot common. 

35. Aythya oollarie DoQov. HiDg- necked Duck, Migratory; common, 
39i GLaDguIa hyemalia LiQD. Old Sqnaw^ Migratory ; very rare. Thisspecia 

IB new to our fauna. Ita capture was communicated to me by my friend, 
Dr. R. Matthewfl, of Wichita. The specimen m in Mb collection. It wi* 
capture by Dr. J, W. Shullz, in November, 1901, on Patterson lake* in 
the south end o! Harvey county* Mr, Gerald Volk, of Wichita* has ao- 
other specimen taken March 1, 1902, at Gatitz^s miUi in Pratt coun^. 
Both these birds were alone wbeo shot. Both ^^came in with a whiz and 
struck the water with euch force as to attract attention." 
^W» Ctaoguia americaoa Bonap. American Gold^n-eje, Migratory; rare. 

41. Chari tone tta albeoia Linn. Bufile-head^ Migratory * common « 

42. Oidemia perspioillata Linn. Surf Scoter. Accidental Added to the Itat 

in 1888 by A, L, Bennett. 

43. Somateria v-cigra Gray, Pacific Eider. Accidental, 

44 p Erismatura rub id a Wila, Ruddy Duck, A rare summer resident; a oom- 

moD migrant. 
45. Chen hjperborea PalL Lesser Bnow Goose, Migratory ; commoD. 
4<>, Chen ca^ruleacens Linn. Blue Goose. Migratory; rare. 

47, Anser aJbifrons gambeli Hartl, American White-fronted Gooae. Migra- 

tory; common. 

48, Branta canadensis Linn. Canada Goose. Migratoiy ; common. 

49. Branta oaDadeDais hutchineii Bw. & Rich. Hutchins^s Ctooae. Migratory; 

oommoo. 

50. Branta beraiola Linn, Bratit, Migratory; very rare, 

5L Olor Columbian us Ord. Whistling Swan. Migratory; rare. 

5t, Olor buccinator Rich, Trumpeter Swan. Migratory; not uooommoD, 



53, A 



54, 



55. 



56. 

57. 
58, 

m. 

60, 
61, 



iX." Family Flatalbid.^, SpoonbiUn, 

Ajaja ajaja Linn. Roseate Spoonbill. Accidental. This species ia new 
to the Kansas Catalogue. It was communicated to me by Dr* R. 
Matthews, of Wichita, who wrote me, September 28, 1899, that a male 
specimen was captured March 20* 1899, on Fotir-miie creek, Dear Doug- 
lass, in Butler county. It became the property of Mr. Gerald Volk, of 

Wiohita. 

X, — Family Ebidid^i;. Ibises. 

Plegadis gtiarauna Lino. White- faced Glos^ Ibis. Migratory* 

XI. -'Family CrcoKHD.fi, W*ood Ibises. 

Tantalus loculator Linn, Wood Ibis. Accidental. 

XII.— Family Abdsid.'e. Herons, Bitterns, etc. 

Botaurus lentiginosus Mod tag, American Bittern. Summer reeideat; 

common, 
Ardetta exilts Omel. Leaat Bittern. Summer resident ; not common. 
Ardea herodiae Linn. Great Blue Heron, Summer resident; common, 
Ardea egretta GmeL AtArican Egret. Summer vtsitaot; not uncommon* 
Ardea candidissima GmeL Snowy Heron. Summer ^laitant; occasionaL 
Ardea ot^rnlea Linn. Little Blue Heron. Summer visitant; rare. 
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67, 



70. 

72. 
73. 

74, 
75. 



7a. 



ArdBa virescena LiDix. Greeo Heron* Summer remdent; caniroon, 
Nycticorax nycticomx ttseviyg Bodd, Black-crowned Night Heron* A i 

aummer resident* 
Bi* NjoticorAK violaceus LioD. Vellow-orowned Night Heron. A rareeummor 

reside Dt. 



XIII.— Family Gruidvg 

65, Grus amene&na Lmo. Whcopiog Graae. 



Cranee. 



Grus oanadeneis Lioo. 
Grys mexicaua Miill, 



Migratory; rare* 
Little Browu Crane. Migratory; common* 
Sandhill Graoe. Migratory; common. 



XIV.— Family RALLto.f:. Railt^ OalllnukSf and Coota. 

Raltua eleg&Ds Aud* King EaiL Summer reeidsnt; commnn* 
RaSlue Virginian us Linn* Virginia Bail* A rare eu turner resident; a com- 
mon migrant. 
For asama Carolina Lino* Sora* Bummer resident; rare* 
Porzana noveboracflDsjs Gmel* Yellow RaiL Summer resident; rare, 
Forzana jamaicenam GmeL Black HaiL Sammer resident; rare* 
lonornia martiuica LinD, Purpte Galtinule* AocideotaL Added to the 

ItBt in 1B93 by D. E. Lantz. 
Gatlinula galeata Liebt* Florida OalUmile. A very rare summer resident 
F u 1 ica amer 1 cana Gmel , A meri can Coot. Summer resident; abundant, 



XV. — Family pHALARoPomD.i:, Phalaropes* 

76, Phalaropus lobatua Linn , Northern Pbalarope, Migratory; rare. 
77* Phalaropus tricolor Viei 11. Wilson ^i Pbalarope, Migratory; rare. 



XVI*— Family RE:ocRviRosTKiii.f;. Avoeets and Stilta. 



Recur?i rostra amer lean a Gmel. 
dent ; a common migrant. 



American Afooet. A rare summer resi- 



XVII. — Family BcoLOPACiDii:* Snipes, Sandpipers, and Curlews* 

Philobela minor Gmel* American Woodcock. Summer resideot; rare. 

Gallinago delJCEkta Ord. Wilson^s Snipe* Migratory ; common* 

Macforhamphua ecolopaceus Say* Long- billed Dowitcher, Migratory; 
common. 

Micropalama himantopus Bonap* Stilt Sandpiper. Migratory; rare. 

Tringa canutua Lion, Knot, Migratory; rare. 

Trioga maculata VieilL Pectoral Sandpiper. Migratory; common. 

Tringa fuacicolUs Vieill. White- ruEuped Satidpipsr* Migratory; common. 

Tnnga bairdii Coues. Baird*a Sandpiper. Migratory; common. 

Tringa minutilla Vieill. Least Sandpiper. Migratory; abundant. 

Tringa alpina pad flea Couee. Red backed Sandpiper. Migratory; rare- 

Ereunetes pusillua Linn, Semipalmated Sandpiper* Migratory ; rare. 

Oalidria arenaria Linn. Sanderling. Accidental. 

Limosa fedoa Linn. Marble God wit* Migratory; occasional* 
iJUImosa bo^mastica Linn* Hudsonian Godwit* Migratory; rare. 

otanusmelaDoleucusGmel. GreaterYellowlegs. Migratorj;co mmoo . 
'Totanus flavjpes Gmel. Yellow-lega. Migratory ; abundant. 

Helodromua aolitariue Wils* Solitary Sandpiper. Migratory ; common, 

Sfmphemia aemlpaimata inornata Browet Western Willet* Migratory; 
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108. 
109. 

110, 

111. 

lis. 

113. 

IH. 

115. 
116, 
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BartramiA loEgjcauda Bechet, Bartramian Sandpiper* A common sunun^r 

reaident. 
TrxDgiteB Bubriificollii VieilL Butf -breasted Saodpiper. Migrator? ; ram 
Actitia macuj&na Linn. Spotted Sandpiper. A rare eumiiier rMideot; 

ao abuQdaDt migrant. 
Kumentus lonf^irostrm WiIb* Loog-billed Curbw* A rare summer rm- 

dBnt; a commoQ migrants 
NumanJua boreali9 Forstp Kakimo Curlew, Migratory: abac dan I. 

XVII I,— Family Chj^Rj^dbtid.*:. Plovers. 

Cbaradriui domiDicus MulL American Golden Plover. Migratory; 
cJommoDp 

./^ialitie vocifera Linn. Kill'deer, Ad a bo od ant fiummer resident* 

^^IgialitiB semipalmata Bonap. Semipalmated Plo?er* Migratory; not 
common. 

^gialitia nivosa Cass. Snowy Florer. A rare summer resident tn south- 
western Kansas. 

/Egialitis moDtana Towns. Mouotain Plover. A common symtner resi- 
dent. 

Arenaria ioterprea Linn, TurnetoDB. Accidental. A single Bpecimen, 
taken by Mr. F. K, ForbeB, of Topeka, on the Kansas river, August 
16| 1808f was sent to me for determination. New to the Kansas bird 
fauna. 

XiX.— Tetraonid.i:. Grouse, PartridgeBf Quail. 

Colinua virginianus Linn. Bob-white* An abundant residents 
Oolinus virginianus texanus L^wr. Texas fiob-whita, A rerv rare 

dent in so nth western Kansas ; formerly not ud common. 
Bonasa umbellus Linn. Ruffed Grouse. A very rare resident in eastern 

Kansas. 
Tympanuchus americanus Reich, Prairie lien, Formerly an abuDdant 

reeident : still common in some parte of central Kansaa. 
Tympanuchus pallid icinctus Ridgw. Leaser Pr&irie Hen. A rare restdeot 

in south wester o Kansas. 
Pedliaoetes phasianellus campestris Ridgw. Pratrie Sharp tailed Groitae* 

A common resident In western Kansas* 

XX.— Family Phasianid.!:. Pheasants. 

Meleagris gallopavo Linn. Wild Turkey. Once an abundant resident 
now extremely rare, if not already extinct, in southwestern Kansas. 

XXL— Family Columbid.*:. Pigeons* 

Passenger Pigeon r A very rare summer 



Eotopistes migrator! us Linn 

resident ; once abundant* 
Zenaiduri macron ra Linn. Mourn liQg Dove, 

dantt 



An abundant summer resi< 



XXII.— Family Cathartid.!:* Ameriean Vulturea. 

117. Cathartes aur% Lion* Turkey Vulture* An abundant summer resident, 
lis. Cathariata urubu Vieilh Black Vulture* A very rare summer resident. , 



BIOLOGICAL PAPERS. 



169 



A rare wiDter viaitanL 
Reeid en t : commo d . 
KeBident; rare iQ eastern 



XX II L— Family FhhComnM, Falcone, Hawka, Ea^Jes, Kites. 

119. E]jiDoide§ forficatuB Lmn. Swallow -tailed Kite. An irregular aammer 

resideat, 

120. Ictinia miBaisalppienflis Wile, MieBiBsippi Kit^. A rare aUEnmer reaideat« 
121t CircuB budaoDLus Linn, Marsh Hawk. Evident; common. 

1^, Accipiter velox Wils. Sharp shinned Hawk. A rare winter aojourner; 
common in mtg^ratlon. 

153, Accipjter cooped Bonap, CoopeT*8 Hawk. Begident: common. 

154. Accipiter atricapillus Wila. American Goshawk. A rare winter visitant, 
l^t Buteo borealie Gmel. Red-tailed Hawk. Resident; common. 

126. Buteo borealis krlderii Hoopes. Krider^s Hawk. A rare ?]&itant. 

127. Buleo borealis calurus Cass. Western Red- tail. A not unaommon winter 

sojourner, 
ISd. Buteo borealis harlaoi Aud. Harlan^s Hawk. 
129> Buteo lineatua Gmel. Red- shouldered Hawk; 
130. Buteo swainsoni Bonap. Swainson'e Hawk. 

Kansas^ common elsewhere. 
13L Buteo latissimus Wils. Broad-wtDged Hawk. A rare summer visitant. 

132. A re hi buteo tagopus sanctijohanDie Gmel. A men can Rough- legged Hawk. 

A common winter eojourner. 

1 33 . A r cb i bu teo f er ru^io e u s Li c h t . Ferr ugi no us Ro u gh - leg. Heeide n t ; ra re i n 

eastern KansaSi common e tee where. 

134. Aqnilft chrysai'tus Linn. Golden Eagle. A rare resident : rather common 

in winter. 

135. HaliaetuB lencocephalue Linn. Bald Eagle. A rare resident; rather com- 

mon in winter. 

136. Fa loo rueticoluB Lion, Gray Gjrfslcon. Accidental. Added to tbe list in 

1881 by Dr. C. l\ Blachly. 

137. Falco mejEicanuBSchL Prairie Falcon. A rare resident, 

138. Falco peregrin us ana turn Bonap. Duek Hawk. Resideot; not uncommon. 
1^. Falco columbarius Linn, Pigeon Hawk. Migratory j rare. 

140. Falco richardsonii Ridgw. R ic bar dson^s Merlin, Migratory; rare in east- 

em Kansas, com moo in western KanBas. 

141. Falco sparverius Linn. American Sparrow Hawk. ResideDt; abundant. 
14S. Pandion haliaetui carolmeDais Gmel. American Osprey. A rare summer 

resident. 

XXIV.— Family Btbioidje. Barn Owla. 
Ii3. 8trix pratincola Bonap. American Barn Owl. Resident; common. 

XXV, — Family BunowiD,^. Horned Owle, etc. 

Hi. Asio wilsoDiaoui Less. American Long- eared Owl , Besident; common. 

145, Aaio accipitrinus PaJl. Short-eared Owl. Resident; common. 

146. Syrnium nebulosum Forst- Barred OwL Resident; common. 

14T. Nyetale acadica Gmel. Saw-wbet Owl. Winter sojourner; not common. 
143. Megascope asto Linn. Screech OwL Resident ; abundant. 

149. Bubo nrgioian us Gmel. Great Horned OwL Resident ; common < 

150. Bubo virgin iantis subarcticus Hoy. Western Horned OwL Accidental. 

151. Kyctea nyctea Linn. Snowy OwL Winter so jour ner; rare. 
Speotyto cunicularia hypog'ri^a Bonap. Burrowing Owl. Resident ; aban* 

dant in central and western Kansas. 
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XXVI.-'Fftmily PsuTACrDiK. Paroquet. 

Conurua carollneoBia Lino. CaroliQH P&roqaet. Fofmeriy a oommoB rem* 
dent, but bow extiDct 



XX VII. — Fa mil J OtscvhinM, Ouckoa^. 

Coccyzua amerioaDus Linn, YaUoW' billed Cuckoo. 

common. 
Cocojsus erjthrophtbalmus Wita, Black-billed Ouokoo 

reeident. 



Summer reeidaiil; 
A rare fiummer 



XX VII L— Family Alcedibiidje, KiDg:fistier8t 

Corbie alcyon Linn. Bailed Kingfiaher. Summer reaideot; commoo. 

XXIX.— Family PictnM, Woodpeckers, 

Drjobates rillosus Lino, Hairy Woodpecker, Baaident; oommoD. 
D ry obatea p u besce n s Li o n , Do w ny W oodpecker , Eaeideo t ; oommon 
Spbyrapicua varius LinM. Yeilow-beUied Sapsucker, Mijp-atory; rare, 
Bpbyrapicua variua QUohaUi Baird. Hed-naped Bapayeker. Migratory; 

rare* 
Oeopblct^uH pileatua abieticola Bange. Pileated Woodpecker. A very rare 

resident. 
Melanerpes arythrocephalus Lino. Ked-beaded Woodpecker, A common 

summer reBident. 
Me la tier pea torquatua Wile. Lewis's Woodpecker, A very rare Tiaita&t in 

western Kaoaaa. 
Melanerpescarolioaa Linn. Hod- be Hied Woodpecker, Heatdent; commoD^ 
Colaptes auratua luteua Bangs, Flicker, Reeident; common, 
Colaptes cafer Qmel. Rad^abaf ted Flicker Eeeident; rare in eastern Kao- 

aas. Dot uncommon in woBtem KiQsaa, 

XXX,— Family Gaprimcloid.^. Goatfiuckera» Nigbt-hawka, 

Antroatomui caroiineneia Lino. Ohuck-wiira-widow, Aocideotal; aspeci- 
men of tbis bird was captured on the Arkanaaa river, south of Wichita^ 
June 12, 1S98, by Dr. R. Matthews, of Wichita, who submitted it to me 
for determination. 
Antrostomus vociferys Wils, Whippoorwill. Summer residaut; rare, 
Phakenoptiius nuttaiU Aud, Poor- will. A common summer reaideot, 
Phalivuoptilue nuttalli nitidu^ Brewst. Frosted Poor>will, A common 

aummer resident, 
Cbordeilea virginianua Gmel. Nigbt^hawk, A common aummer roaideot 

in eastern Kansas. 
Cbordeilea virgLnianus henryi Cass, Western Night-hawk. A common 
aummer resident in western Kaosaa, 



I 



XXXL — Family CvPsfiLiD.ii- Swifta, 
173. Ohstura pelagica LioD. CbimDey Swift. An abundant aummer reside ot^ 

XXXIL— Family Tbochiud-i:, Humming- birds. 

17^. Trochilue oolubrta Linn. Buby-tbroated HummtDg-bird, A common aum- 
mer reaident. 
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XXXIII.— Tyranmidjk, Tfmnt PJycatehera* 

iTSi Mil^ulue forficatua Grael. Scissor- tailed FJycatcber StimTner resident; 

nat uncomtnoD in aouthern Kaasas. AgpecimeD takeD at Colby id Au- 
gust, 1897, was aeut me by W. V. Smith* 
176* Tyranous tyraattua LtDD. KiD^fbird. SumniBr reaidecti: aby&dant. 
177. TyraQHua Tertioalie Say* ArkftDsaaEicgbird. A oommotiiuaimeir reaideot 

ID weaierD KatiBaa. 
176. Myiarchufi criDttus LIdd, Crested Fljcatcber. An abuDdant summer 

reeldeDt id eastern KanaaBn 
179. SajOfEiia phcebe Lath. Pbtebe. A commoD sammer resident in eastern 

KftDsaSi 
130. Sayornb say a Bonap. Bay^s PhcE^be. A common summer reiident in weel- 

ern KaDsas* 
liiL ContopusborealisSwaiDfl, Oiive-md©d Flycatcher. A rare summer resident. 
182* ContopUB virens Lino. Wood Pevee Summer reaident; common* 
183* Contopus richardaonil Swaina. Weatern Wood Pewee. A rare summer 

resident in weatern Kansas. 
1S4. EmpidoDax acadicaa Gmet. Acadian Flycatcher, Not an uocommon atim- 

mer reatdent in eaatern Kansas. 
185. Empidonax pueillus traillit Aud, TraiiPs Flycatcher, A rare summer reai* 

dent; common in mig^ration, 
196. Empidonas minimus Baird, Least Flycatcher Migratory ; common, 

XXXIV. — Family Alacdidje. Larks* 

Otoooris alpestris leucoUi^ma Coues. Pallid Horned Lark. A winter so- 
journer; sometimes common. Added to the list in 1890 by J. D wight, jr. 

Otoeoris alpeatris pratieoLa Hensh. Prairie Horned Lark. A common 
resident in eastern Kansaa. 

Otocorie alpestris arenicola Hensh. Desert Horned Lark, A common resi- 
dent in central and western Kansas. 

XXXV. — Family Corvid.k* Magpies, Crow, Jaysi etc. 

Pica pica hudsonica Sab. American Magpie. Winter visitant ; rare* 

Cyanocitta crista ta Linn. Blue Jay* Heaident; abundant, 

Oorrua corax ainuatua WagL American Raven. Formerly reaident; now 

a rare Tiaitant* 
Corves cryptoleueus Couch. White-necked Raven. A rare resident in 

weatern Kansas. 
Corpus americanua Aud« American Crow. An abundant reaident. 
Picicorvua cohimbianua Wile. C^ark^a Nutcracker* Accidental. 
Cyanooephalus cyanocephaius Wted. PitlonJay. Accidental. 



187. 



188. 



180. 



190. 
191. 
192. 
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194. 
195. 
196. 



XXXVI. — Family Icterid.i-:, Blackbirds, Orioles, etc» 

197i Dolicbonyxoryzivorus Linn* Bobolink* A rare summer resident ; common 
in migration. 

196* Mototbrus ater Bodd. Cowbird, An abundant summer reaident* 

19d. Xantbocephaiue xanthocephalua Bonap. Yellow-headed Blackbird. A not 
common summer reaident; abundant in migration, 

200, Af^elaiue phcjeuiceue Linn. Red-wing^ed Blackbird. Summer resident; oc- 
casional in winter^ 

iOl. Stumella magna Ltnn. Meadow- 1 ark. An abundant resident in eastern 
Kansas* 
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W2. SturDetlamagaaDeglectft Aud. We^t^ro Me«dow-]ark. An &bUDda&lresi* 

dent I EL central and western Kaneiis. 
903. Icterus ppuHus Lidd^ Orchard Oriole. Aq abuodaBt ^umiDer resideiit. 
§04. Icterus ^albub Lino* Baltimore Onole* A eucDtDer reatdeot, 
S05. Icterus bullocki Swains. Bullock's Oriole, A very rare auinmer reeideot. 
SDG. Scolecopbagus carolinufi Mil II. Rusty Blaekbird, Winter eojourrer; not 
common. 

207. Scolecopbag^us cyanocepbalus WagU Bretfer^s Blackbird. An ocemsional 

resident in western Kansas; common in migratioo* 

208. QuisealusquiscuUisneus Eidgw* Bronze Grackle. ADOceaBioDalniflideDt; 

abundant in summer. 

XX XV 11. — Family FRif^GiLLiD.^. Finch egf Sparrows » etc. 

209« Cocoothraustes ?eBpertinua montanus Ridgw. Western Evening Grosbeak, 

Migratory; rare. 
^10, Oarpodacus pupureui Gmel. Purple FiDcb. Winter sojourner: rare. 
21L Carpodacus meiicanus frontalis Bay, House Finch> AcddentaK Added 

to the list in 1894 by V. L. Kellogg and H. W, Menke. 

212, Loxia curvi rostra bendiret Ridgw. Beodire^s CrOBBbill. A very rare winter 

TisitaDt. ( Entered in previous catalogues aa the Mexicau Crofl&biJL 
See Ridgway^s The Birds of North and Middle America, part I, page<e 
50-53.) Added to the list in 1886 by L. L. Dyche. 

213, Acanthis linaria Lino, Red-poll. Winter visitant; rare, 

214, AstragaliDUB tri^tis Linn. American Goldfinch. Ri^sident; abundaat. 

215. Spin us pin us Wtls. Pine Bisk in. Winter resident; aometimea conamoD 

216. Pasaerina nivalis Lion, Snowflake, Winter visitant i rare< 

217. Caloariue lapponicus Linn. Lapland Longepur. Winter eDJoumer ; Abuu- 

dant. 
21$, Calcariue pictus Swains. Smithes Longapur. Winter sojourner ; oonamon. 

219, CalcanusornatusTowna Chest nut-colo red Longsp u r , Eeeidet] t ; cozo mon . 

220, Rhjncopbanes maccownii Lawr. McCown^s Longspur. A, ooouiion winter 

sojourner in western Kansas. 
22 L Poft'cetes gramineus Gmel. Vesper Sparrow, A rare sumin^ riildent; 
common in migration. 

222. Ammodramus sandwichensis aavanna Wile. Savanna Sparrow. Migra- 

tory; abundant. 

223. Ammodramua BandwichensiB alaudinus Bonap. Western Savanna Sparrow. 

Migratory: not uncommon. 

£24, A m mod ram us savanna rum paeserin us Wile, Graeshopper Sparrow. Sum* 
mer resident; abundant. 

225* Ammodramysbenslowii Aud. Henslow^s Sparrow. Summer resident ; rare. 

226, AmmodramuB leconteii Aud. Leconte^s Sparrow. Migratory; common, 

2S7. A m mod ram u s ca udac u t ua ne laon i A 1 1 en . Se leon 's Spa rro w , Sum mer resi- 
dent; rare. 

228 . ChondesteegraminacufiSay. LarkSparrow. Summerreaident; abundant. 

220, Zonotrichia querula Nutt. Harrises Sparrow, Winter sojourner; abundant. 

^0. Zonotrichia Jeucopbrye Forst. White- orowned Sparrow, Migratory ; com- 
mon. 

231.. Zonotrichia leucophrya intermedia Ridgw. Intermediate Sparrow. Migra- 
tory; common. 

^2, Zo no t ri eh i a ai bi coUti G mel . White- throated S parro w . M i gra to ry : common . 
3S. S pi Stella m on ti cola Gmel, Tree Sparrow, Winter resident; abundant. 
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Spbella moDticolft ocbracea Brewst^ Western Tree Sparrow. Not an uu- 
common winter sojouroer in wester q Kansas. 

SpizeUa socialis Wils* Chipping Sparrow. Summer resident; common in 
eastern Kansas* 

SpizeLla pallida Swains, CI aj -{colored Sparrow. Migratory; common. 

Bpizella pudilla Wilt. Field Sparrow. Summer resident; common in eaat* 
ern Kansas. 

Junoo aikeDi Hidgw. Wbite-winged Junco. A rare winter visitant id weat- 
ero Kansas. 

Junco hyemalLfl Linn, Slate-colored J unoo. Wioter aoioarner; abundant. 

Jiinco byemaiis oregonus Towns. Oregon J unco, A common winter so- 
journer. 

Feuctva cassitii Woodh. Oasain's Sparrow, A common summer resident 
in western Kansas* 

Meiospiza fasciata Gmel, Song Sparrow. A not uncommon winter so- 
jotirner; common in migration. 

Meloflptza liDColni Aud. Lin(x>ln*s Sparrow* Migratory; common. 

Meloepisia georgiana Lath. Swamp Sparrow; A rare winter sojourner in 
easterD Kansas; common in migration. 

Fasseralla iUaca Merr Fo^ Sparrow. Winter sojourner ; abundant in east- 
ern ^ rare in western Kansas. 

PassereUa iliaca schistacea Baird. Slate-oolored Sparrow. A rare winter 
Tisitant. 

Pipilo erjthrophthalmuB Lino. Tow bee. Resident; common in eaetern 
Kansas. 

Pipito maculatus arctions Strains. Arctic Tow bee. Winter sojourner; rare 
in eastern, common in central and western Kansas, 

CardinaUs cardinalis Linn. Cardinal, Resident; common. 

Habia ludoviciana Line. Eose-breaste<l Grosbeak. Summer resident; 
common. 

Habia melanocephala Swains. Black- beaded Grosbeak. Summer resident; 
oommon in western half of the state. 

Guiraca ct^rulea Lion. Blue Grosbeak* A common summer resident in 
central and western Kansas. 

Cyanospiza cyanea Linn, Indigo Bunting. A common summer resident in 
eastern Kansas, 

Cyanospiza amci^na Say* Laxuli Buntings A rare summer resident in west- 
ern Kacisas. 

Cyanospiza cirie Linn. Painted Bunting. A commoD summer resident in 
soutbwesterD Kansas* 

B pl^a amer i can a G mel * D ic kc iase 1 . S ummer reside n t ; ab und ant in easte rn 
and central Kansas. 

Calamospiza melanocorys Stein, Lark Bunting. A common summer resi- 
dent in western Kansas. 

Passer domes ticus Linn, English Sparrow* Eesident; abundant. 

Piranga ludoTiclana Wils. Louisiana Tan age r* Accidental in western 
Kansas. 

F i ran ga e ry tb rome I as Viei! I . Sea r let Tan ager . A co mmo n s um me r reaiden t . 

Piranga rubra Linn. Summer Tanager. Summer resident; common in 
eastern Kansas* 
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XXXVIIL— Familj Hircndi^id^l 8w&Uqws« 

S6S, Pro|fDe fiubie LiDi). Purple Martin. Samm^r reatdent^ cotDinaii. 

S63' PetrochelidoB luDifroDa Saj. Otiif Sw&tlow. BumiD^^r rettidenl* eommoii. 

961 i Hinindo ^rjthrogaiter Bodd, Bam Bw&Uow. Summer reeident: comtnon. 

965^ Tacbjcinata bicolor VieilL Troe BwaIIow. A rare aummer resident ; Gam- 
mon Id migration. 

966p CitTicola riparia Lino. Bank Swallow. Summer resident; common* 

S67. SteLgtdopteryi sempcDDia Aud. Eougfa^ winged SwaJJow. A cx^mmon lom* 
met reetdent^ 

XXXIX,— F&miJy Ampsltd.c. Waiwinge^ 

3lii* Ampelb garrultis Linn. Bohemian Wax wing. Winter viaitatit ; rare, 
989* Ampeliaeedromm VteitK Cedar Wai wing. Reaident; varjmg from rare to 

abundant in dififarent jeare. 

XL, — Family L ajvi rD£, 8li rikes. 

270. Laoiue borealis VieilU No rtb em Shrike, A commoo winter aojotiroer. 

271, Lanius ludovicianus Linn. Loggerhead Shrike, A rare winter irimtant* 
S72> Lianlus JtidoTicianus ezcubitorides Sf^ains. W^bite-rumped Shrike. Sum- 
mer resident; common. 

XLL — Family Virkoxid^. Vireos* 

ST3, Vireo olivaceys Linn. Red-eyed Vireo, Summer resident; commotio 
274* Vireo gtl^us VieilK Warbling? Vireo* Summer resident; common, 

275. Vireo fiaTifrons VieiU, Yellow -throated Vireo. Summer reaideot; 

common - 

276. Vireo 9o]itarius Wila. Blue headed Vireo. Migratory; rare, 

277. Vireo atricapiUus Woodh. Black cap ped Vireo, A common aummer r«si- 

dent in southwest KaD6as> 

278. Vireo noTeboracensie Gme), White-ejed Vireo. A common summeir real* 

dentp 

279. Vireo bell it Aud. Be irs Vireo. Bummer reeident; common. 

XLIL— Family Mkiotitttd^, Wood-warblera, 

2S0. Mniotilta varia Linn, Black and White Warbler. Summer resident; not 

unoomtDODr 
28L Frotonotaria citrea Bodd. Prothocotary Warbler. A common eummer resi* 
dent in eaatern Kansas. 

282, Helmitherue rermivorUB Gmel, Wo rm-eat lug Warbler, Migratory; rare. 

283. Uelmiothophila plnus Linn, Blu& winged Warbler, A rare summer real* 

dent in eastern Kansas; common in migration. 
2S4. HeLmintbophila ruficapiila Wils. Naebville Warbler, Migratory ; rare, 

285, Ueiminthophita oelata Say, Orange- crowned Warbler, Migratory; com- 

mon. 

286, Helminthophila peregrina Wile. Teonessee Warbler. Migratory ; rare* 

287, Compsothlypie amerioana Linn. Parula Warbler. A rare eummer resi- 

dent; common in migration, 
28@, Dendroica I'^etiva QoaeL Yellow Warbler. Summer resident; abundant, 

280. Dendroica cuerulesceDB Gmel, Black-throated Blue Warbler. Migratory; 

rare, 
290. Dendrolca corona ta Linn. Myrtle Warbler. A rare winter eojounier; com- 
mon in migration. 
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AuduboD^s Warbler* Migmtoi^ m wester d 



Migratory; rare. 
A rafB iummer resident; 



S91. Dendroica auduboisi Towds, 

KaDsaa^ eommoD, 
29S. Dendroica maculosa GmeL Magnolia Warbler. 

293. Decidroica ca^^u]ea Wils, Cerulean Warbier. 

common in Daigration^ 

294. Dendroica pennHyivanica Linn* Cheginnt-aided Warbler. Migratory; rare^ 
395, Dendroica striata Foret^ Black-poll Warbler* Migratory ; comnaon^ 

S96. Dendroica blackburnifc GmeL Blackburnian Warbler* Migratory ; rare. 

207. Dendroica vigorsii And. Pine Warbler. A rare migrant in eaa tern Kansas* 

2@8. Dendroica palmarum Gmel* Palm Warbler. A rare migrant in eaatern 
Kansasi 

299* Dendroica discolor VieilL Prairie Warbler* A rare summer resident in 
eastern Kansas* 

300i 8eiuru9 aurocapiliia Linn* 0?en-bird. A common summer resident in 
eastern Kansas* 

301* Beiurus DOTeboraceDiis notabilis Grion. GrinneireWatertbrueb. Migra- 
tory; rare. 

302. Seiurus motacilla VicilL Louisiana Water -thrush* Summer resident. 

303. Geotblypis formoea Wils* Kentucky Warbler* Summer resident in eaet- 

ernKaneas; common. 

304. Geotbly pie Philadelphia Wils* Mourning Warbler* Migratory i rare. 

305. Geothlypis trichas occidentalis Brewst* Western Vellow- throat* Summer 

resident; common* 

306. Icteria virens Lion. Yellow- breasted Cbat* A common summer resident 

in eastern Kansas. 

307. loteria virens longicauda Lawr. Long-tailed Cbat* A not uncommon sum- 

mer resident in western Kansas. 
|808. Witeonia mitrata GmeL Hooded Warbler. A rare summer resident in 

eastern KaoBae. 
|809* Wilsonia pusilla Wils* Wilson^s Warbler. Migratory; common. 

310. Wilsonia canadensis Linn. Canadian Warbler* Migratory in eastern Kan- 

sas; rare. 

311. Setophaga ruticilla Linn. American Redstart. Summer resident in east- 

ern Kansas; common. 

XLIH*^ Family Motacillid.I::* Wagtails. 

31S* Anthus pennaylvanicus Lath. American Pipit* Migratory; common. 
313* Anthus spragueii And* 8prag:ue'B Pipit. Migratory ; rare in eastern , com^ 
mon in western Kansas* 

XtiIV*^Fflmily TROGLODyTm.^. Mocking-birdsi ThrasherSj Wreoe^ 

314. Mimus polyglottis Lion* Mocking-bird. Summer reeldent; common. 

315* GaleoBcoptes cerolinenils Linn. Catbird. Summer resident; common. 

316. HarporhynchuarufAie Linn. Brown Thrasher. An abundant summer resi- 
dent. 

B17r SalpiDCtus obsoletus Bay* Rock Wren, Summer resident in central and- 
weetern Kansas; common. 

318* Tbryolhorus ludo^ioianus Lath. Carolina Wren. Resident: common. 

319* Tbryomanes bewickii leucogaster Sal v. ct God. Baird^s Wren* A not un> 
common resident in southwest Kansas. 

3190. TrogLodytes aedon aztecus Baird* Western House Wren, or Parkman'^s 
Wren. Summer resident ; common . 
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321. Anorthura hyemalis Vieill. Winter Wren. Winter sojoarner; rare. 

322. Cistothorus Btellaris Licht. Short- billed Marsh Wren. Migratory; rare. 

323. Cistothorus palustris Wils. Long-billed Marsh Wren. A rare sammer 

resident. 

XLV.— Family CBRTHiiDiG. Creepers. 

324. Corthia familiaris fusca Barton. Brown Creeper. A oommon winter so- 

journer. 

XLVI.— Family Parid^. Nuthatches, Titmioe, Chickadees. 

325. Sitta carolinensis Lath. White-breasted Nuthatch. Resident; oommon. 

326. Sitta canadensis Linn. Red-breasted Nuthatch. Migratory; rare. 

327. Parus bicolor Linn. Tufted Titmouse. Resident; abundant. 

328. Parus atricapillu9 Linn. Chickadee. Resident; o6mmon. 

329. Parus atricapillus septentrionalis Harris. Long-tailed Chickadee. A com- 

mon resident. 

XLVII. — Family SYLviiDit:. Kinglets and Gnatcatchers. 

330. Regulus satrapa Licht. Grolden-crowned Kinglet. A rare winter sojoarner; 

common in migration. 

331. Regulus calendula Linn. Ruby-crowned Kinglet. An occasional winter 

sojourner; common in migration. 

332. Polioptila caerulea Linn. Blue-gray Gnatcatcher. A rare summer resident; 

common in migration. 

XLVIII.— Family Tdrdid^. Thrushes, Robins, Bluebirds. 

333. Myiadestes townsendii Aud. Townsend's Solitaire. An occasional fall and 

winter visitant. 

334. Hylocichla mustelina Gmel. Wood Thrush. A oommon summer resident. 

335. Hylocichla aliciae Baird. Gray-cheeked Thrush. Migratory; rare. 

.336. Hylocichla ustulata swainsonii Cab. Olive-backed Thrush. Migratory; 
. common. 

337. Hylocichla unalaska? pallasii Cab. Hermit Thrush. Migratory ; rare. 

338. Merula migratoria Linn. American Robin. Resident; abundant. 

339. Merula migratoria propinqua Ridgw. Western Robin. A rare visitant in 

western Kansas. 

340. Hesperocichla naevia Gmel. Varied Thrush. Accidental. Added to the 

list in 1894 by V. L. Kellogg and H. W. Menke. 

341. Sialia sialis Linn. Bluebird. A common resident in eastern and central 

Kansas ; rare in western Kansas. 

342. Sialia arctica Swains. Mountain Bluebird. A common winter sojourner in 

western Kansas; rare in eastern Kansas. 
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A NEW SPECIES OF FISH. 

By F. F- Ck£v&cc£cb, Ona^a, Eao. 
RoAci (bj" tltl^j before tbo Academy, alTopeJco, Jaauary 2. 1903. 

WHEN the writer first came to Kansas, over thirty years ago, it 
was one of the principal pafitimea of his boyish days to play in 
the streams in the spring of the year, when they ran nice and clear, 
and c^tch and release the small tishes that gathered on the riffles, pre- 
sumably to spawn, Among these was a pretty little fellow colored 
with red and blue, and of quite email size compared with Hie other 
species frequenting the ritfles with him. After a few yearei, when the 
country got more thickly settled and more land was brought under 
cultivation, and the streams after every rain of any consequence ran 
thick with the soil washed from the fields, and the deeper holes be- 
came filled with the heavier dirt, the fish was seen no more. Last 
spring, while collecting small fishes on the riffles on French creek ^ 
which Bows from Nemaha county into the Vermillion near Onaga^^ 
with which to stock a recently finished pond on the writer*s place, 
there was noticed a little tish darting among the stones that had a 
somewhat familiar look. A specimen was soon caught, and proved to 
be the fish, or one resembling it, which had so attracted our notice 
years ago. ( It is well to notice here that, on account of the ab- 
eetice of any heavy rains early last spring, the creek in question was 
running perfectly clear, so anything swimming about in the shallower 
parts was easily seen,) As it was quite early yet, it being early in 
April, the fish did not have the bright colors, wlxich it assumes later 
in the season, up to about the middle of May* Later on, when they 
had assumed their bright colors, a number were caught, and an effort 
was made to identify the species, with the help of David Starr Jordan 
and Barton Warren Ever mannas admirable monograph on the fishes of 
North America, forming Bulletin No. 47 of the United States National 
Museum^ but it was found that it did not agree with any species de* 
scribed there, and the conclusion was reached that ours was a new 
species, and so it was decided to describe it. 

Etheostoma arcus-ceUstis^ n, sp. 
Total length less than two inches ; usually one and three -fourths to 
one and seven-eighths inches. Body one and five-eighths inches. 
Head three and three-tifths in body ; depth four and one- third in 
body ; eye four and one- half in head. Dorsal fins IX to X, mostly 
IX-Il ; anal, 11*7, In the first dorsal, the third, fourth and fifth 
gpines are the longest; in the second dorsal, the middle rays " 
—12 
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longer than the rest; in the anal, the fir&t spine and the fifth and 
sixth rays are the longest* The htiight of first dorsal 18 contained 
eight and one-half times in body, while the length is contained three 
and one-half times; length of anal is contained three^fifths in sec- 
ond dorsal ; origin of anal a little back of origin of second dorsal ; 
pectorals seven-eightlis in head. Scales in lateral line 18 plus 
pores 32^50; 7 rows of scales above lateral line and 10 below ^17. 
Head and breast naked. Body subcompreased; mouth taroiinal; 
lower jaw included. 

Coloring: Back grayish, tessellated more or leas; there ia a dark 
band front of first dorsal, and another between both dorsals extend ing 
about one-fourth down the sides; faint blue imtch below eye; 
lower edge of gills orange ; sides of body marked with nine bine 
bands extending obliquely downwards and backwards, separated by 
bands of orange; in one specimen examined there were eleven such 
blue bands, while one or two had only eight; belly of a lighter 
blue than bands of side. First dorsal fin edged with band of dark 
blue, followed by a narrow band of whitish, while the basal two^ 
thirds of fin is of bright orange, with a row of light-colored inter- 
radial spots; outer three-fourths of second dorsal lighter orange than 
that of first dorsal; next follows a band of light blue, while the base 
of fin is of a darker orange than that of the outer edge ; ventrals blue, 
with the rays blaokish ; anal dark blue; pectorals and caadal trans* 
lucent without any coloring. 

Dorsals usually separated ; caudal rounded, truucate. 

Female smaller than male ; about one and one-half inches in total 
length. Color darker than raalei without the blue bands of its c-on- 
sort, or having them but faintly marked. 

This species is distinguished from E. emrxdeum Storer, to which 
it aeems to be most nearly related, by ita smaller size, less number of 
bands on sideSt absence of color in caudal fin, anal fin dark blue in- 
stead of orange* with deep blue in front and behind, and without the 
blue at base and edge of second dorsaL 
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NOTES ON THE FOOD HABITS OF CALIFORNIA SEA-LIONS. 

{ZaJophun califomianuB hmson.j 
Bs L. L. BiCffB, Uairersltf of KaaeaB^ Lawrencs. 
Head before the Academy « at TopfikRn D(?ceaiber 31. 1902. 

IE following observntions on the food habits of sea-lions were 
made during the months of June, July, August, and Sep tern* 
ber, 1899. The region visited was that of Monterey bay, Califor- 
nia, and the coast south of the bay for a distance of about twenty *five 
railes. Point Pinos marks the southern point of entrance between 
Monterey bay and the Pacific ocean. Within a radius of two or three 
miles of this point most of the salmon fishing is done by the Monte- 
rey fishermen. 

No. L June 25, Found old sea-lion cow dead on beach near Point 
Pinos* Examined the stomach and found that it was full of the fiesh 
of small fiquids. Beaks, arms and the so-called pens of the squids 
were common in the half -digested and half -decayed mass- 
No, 2. June 27. Found a dead sea-lion cow ( bullet hole in her 
head ) about one-half mile south of Point Pinos. Stomach full of 
aquids, many of them in good state of preservation. 

No. B. June 27. This animal was found within a few rods of No, 
2. It was a two- or three-year-old bull It had been dead for some 
time, as the hair was slipping. Stomach was full of the chewed-up 
arms of an octopus or devil-fish. 

No. 4. June 30. About two miles south of Point Pinos found car- 
CABS of old bull sea- lion which had been washed upon the shore in a 
cnaae of seaweeds. That part of the muzzle containing the whiskers 
bad been cut away. The penis bone had also been cut out. I was told 
\yy fishermen that Chinamen valued these articles, and that they would 
pay about five dollars for the whisker bristles of an old bull and the 
same price for the penis bone. This animal had been dead some time. 
There was a bullet-hole in its skull. Dissection showed that its 
etomach was gorged with the Besh of a '* giant squid/" as the large 
squids (weighing from twenty to forty pounds) of that coast are 
called. There were pieces of flesh taken from the stomach as targe 
as my hand. 

No, 5. July 7. Found sea-lion cow at Point Pinos, Had been 
washed ashore during the night. The only material found in the 
stamach was a few parts of squid beaks and a bunch half as large ae 
oae-8 fist of the pens from the backs of squids* 

No, (J. July 9. Found a sea-lion cow dead on the beach near **fieal 
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rocks/* about three niilee south of Point Pinos. Stomach was well 
filled with the chewed-up parts of a giant squid. 

Nos> 7 and 8, July Hi, Found two sea- lion cows about a mile sooth 
of Point Pinoe, Both had been feeding on giant squida The stom- 
ach of one contained about two quarts, that of the other about a gal- 
lon, of the chewed-up flesh and arms of giant squids. 

The above animals were all found within three miles of Point Pinos* 
They had been killed, as I was iu formed by the fishermen, because 
they were killing and feeding upon the fish, mostly salmon, that were. 
at this time of the year, coming into the bay. When the weather was 
favorable, it was not an uncomuion thing to see from twenty- five to 
seventy-five salmon fi^iherraen in small sailboats trolling for salmon. 

These animals were killed at the place during the time of the year 
when the salmon was being taken by fishermen. Yet there was not a 
fish scale or bone detected in the stomach of any one of them* 

On the 20th of July I established a camp about twelves miles south 
of Monterey bay, between Point Cnrmei and the lighthouse* About 
a mile from shore there were two rocky islande. From 100 to 300 sea- 
lions eon id be seen on these roc^s almost any day* I learned after- 
wards that they were all cows and calves — not a bull was seen there 
during my stay of about a month. 

Between July 20 and August 16 I killed twelve sea- lions. They 
were yearlings, two-year- olds, and old cows. The skins and skulls of 
these animals were saved for museum specimens. Their stomachs 
were examined and the contents carefully noted. Seven out of the 
twelve had their stomachs well filled with the flesh of the giant 
squide* One had gorged itself with an octopus. The other four had 
empty stomachs, except some remains of the pens and beaks of squids, 
the quantity varying from a half pint to perhaps a quart. 

During this time three animals -- all cows — were found dead on th© 
shore, Dissection showed that all had been eating squids. 

I found the carcass of an old bull which had been killed, so a ranch- 
man informed me, early, at least not. later than the middle of June* 
This went to show that the bulls were in that locality at that time. 
The whiskers and penis bone had been taken. I took the skull and 
examined the decaying stomach, which was full of giant squid meat. 
I I examined but one more animal and that was an old cow. She 
f was thrown up on the beach near the seal rocks, about three miles 
^ south of Point PinoB. This animal had just been killed, as the skin 
was in such good condition that it was saved for a specimen, The 
itomach was gorged with the flesh from nii octopus. 

The salmon fishermen who were present when the stomachs of the 
a«4i«liouB were opened up were very much surprised when they saw 
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that the aDimals had been feeding upon squids. Some of them said 
it was because salmon had become scarce and that the sea* lions were 
compelled to eat squids. These same fishermen told me that from 
ten to twenty-five years ago there were a great many Baimon, but that 
auw the salmon were very scarce and hard to catch* They said that 
the aea4ionB had either destroyed them or "run them out of the coun- 
try/' 

When asked if there were not many more sea- lions ten to twenty- 
fiw years ago than at present, they admitted that there were, One 
old fisherman said that twenty- five years ago there were "^sea-liona 
everywhere on all the rocks/' 

I was informed by the ranchmen and by fishermen that there wore 
no fish within two or three miles of tht^ sea- lion rocks near my 
camp; the lions had either caught or driven them away. However, 
I succeeded in catching a dozen rock -cod between shore and the seal 
rocks. Afterwards, my boatman, George Oair, an old salmon fisher- 
man, caught plenty of rock-cod weighing from one to eight pounds 
each within sixty feet of the flat rock where from 100 to 300 sea* 
lions landed every day. He was very much surprised that be could 
catch BO many fish in such a place- Aroand these rocks, where the 
eea^ions had lived for ages, proved to be the best fishing-grounds we 
could find in that locality. The fish could not have been annoyed 
very much by the sea -lions or they would not have remained there. 

My boatman landed me a number of times on the rocky islands. 
In places the rocks were covered over and partially concealed by the 
droppings from the animals. In some depressions the manure was a 
foot deep. I looked for fish bones and scales, but not a single one 
was discovered. Parts of the pens from the backs of squids were very 
common in the excrement. 

• The salmon fishermen told me that they sometimes caught salmon 
that had pieces bit out of them by sea-lions. They showed me one 
such specimen. The cut was a smooth one, such as might have been 
made by a shark, but not a rugged tear, such as the large teeth of the 
sea-lion would make, 

Whenever the sea-lions came into the bay during the salmon-fish- 
ing season the fishermen would say that they were after the salmon, 
Tiiey saw them diving in the waters wherg the salmon were, but there 
was no evidence that I could see or that they could produce that 
Would show that the lions were after the salmon. 

The squids were in the bay at this season of the year. It is more 
tlmn likely that the lions were after the sciuids. 

The animals that I found dead had all been shot, as a rule in the 
hejid. There is just one point that I am not sure of, and that is in 
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regard to the identification of the material in some of the animals 
that had been dead for some time. It was hard to tell in some in- 
stances whether the contents of the stomach was sqnid or octopus, or 
squid and octopus combined. 

The above observations were all made in one locality and during 
the summer season. It would take a series of observations extending 
through the entire year and from different localities to give the most 
satisfactory results. The stomachs of but two male animals were ex- 
amined. The idea occurred to me that if the animals lived in a 
locality where there were no squids or devil-fish they might live on a 
fish diet. However, the observations I made go to show, I think, 
that where fish and squids are both in the waters the sea-lions prefer 
the squids. 
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FOOD HABITS OF THE COMMON GARDEN MOLE. 

i^vafops aquatictt» m f ic/i r > / * «^ Rati n eaq ue . ) 

B^ L. L* BT€!fV* UalverBity of EausaB, Lawrence^ 
Read before th« Aoftdem^ , at Topeka , Jaaaary Z, ItiOS. 

/COMMENCING with Jannary^ 1894, 1 have examined the stomachs 
^-^ of Bisty-seven com mon garden moles of the above species. No 
BpeciQiens were taken during the months of December and February, 
The other months are represented by from two to a dozen speci- 
mens each. The moles were taken for the most part either on the 
University campus, which is rather high ground, or in the yard around 
my honse, on rather low ground. No effort was made to take any par- 
ticular number at any particular time or season. July, August and 
September have but two representatives each, while October and No- 
vember are represented by about a dozen specimens each. Most of 
the animals were caught by using the mole traps which are sold in 
the markets — the kinds that work by the use of a coiled spring, whtchp 
when set off, drives a number of sharp spikes down into the groand 
and through the mole. 

Oat of the sixty-seven specimens taken, seventeen of the atomaohs 
contained nothing, or only a trace of food. Fifty stomachs contained 
more or less food, many of them being well filled. To determine the 
nature and quantity of the food in the stomaobs it was necessary to 
place the contents in a dish of water. After gentle washing the mass 
was placed on paper or a thin cloth seive, and the water allowed to 
filter away or be absorbed. Tlie food matter was then examined with 
a hand or a low-power compound microscope. The different kinds 
of materials were pushed together and examined to determine the 
kind and relative quantity of food. One difficulty an observer has to 
contend with is the fact that the mole frequently chews its food very 
fine. Earthworms are easily made ont, owing to the skins, which are 
tough* They hold toKf^ther well and are easily recognized* While 
the skins of the gynbs and the various kinds of larvre are rather tough, 
and J as a rule, show the general sha^e of the animals, the head-parts, on 
the other hand, are comparatively tiard, and the fine teeth of the mole 
crush them so mnch that they are hard to recognize. No attempt 
has been made to distinguish species, thongh the grubs of the June 
beetles {LaehnoBi&rna) were frequently recognized. Coleopterous 
beetles could be made ont quite satisfactorily, provided one had the 
time and patience to work the material over. Almost all of the beetles 
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devoured were of the black or blackish- brown ground varieties, sach, 
for instance, as Harpalus pennsylvanicus. 

By referring to a chart which I have prepared, this paper becomes 
much raore intelligible. It gives the datee of capture of the speci* 
mens, the kind and per cent, in quantity, as nearly as it eoald hi. 
eatiinated, of the various foods found in each stomach. 

Earthworms constitute the most common article of food* Tbiitj^- 
eight out of the fifty specimens had eaten earthworms, and six had 
eaten nothing else. 

Earthworms constitute 42.20 per cent, of the entire food. Twenty 
Sloven of the animals had eaten ground-beetles, which make up2i-* 
per cent, of the entire food supply. Thirty-four stomachs oontaine^^ 
grubs aiid larvje of various kinds, which constituted 22.8 per cent. <^ 
the stomach contents. Four stomachs contained from 5 to 20 per cei:^ ^' 
each of insect eggs, apparently those of grasshoppers. 

One stomach contained twenty and another thirty ants, making £-- ^ 
each ease about 20 per c^ent. of the food. 

Three stomachs contained myriopods ( Geophilus). One mole ha - ' 
eaten seven specimens and another ele%*en, making 100 per cent, o^^ 
the food in both cases, as there was no trace of anything else. 

Vegetable food was represented by 3.7 per cent. Four of the sni 
mals had eaten kernels of corn, which made up from 10 to H5 percent^— 
of the food, These animals were taken in January and October. Th< 
animals were caught near fields where kernels of corn had perha 
been trampled into the earth and had become softened. Otherwise C^ 
do not see how the fine teeth of the mole could have chewed up th» 
kernels. Two of these specimens, one taken January 18, 1894. and 
one October 6, 1894, had the stomachs well tilled with corn. There 
was little doubt about the ideatification of the material, as the profes- 
sors in the department of botany at the University assisted in its de- 
termination. 

8eedB of grass, hemp and some long seeds that resenibled small rye 
grains represented 20 per cent, of the food of a specimen taken Jan- 
uary 8. 18^4, 

Four stomachs harbored from three to seven white parasitic worms 
about three-quarters of an inch long. 

One animal, taken November 9,1894, had an enlarged and diseasefl 
stomach. There were a number of warty-like blisters on the inside 
of the stomach as large as wheat grains. When opened, they con- 
tained a black substance that reaembled the earth mud frequently 
found in the stomachs of the animals that had been feeding upon earth* 
worms. 
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a. Hemp, grass, and other kinds of seeds. 

b. SeTen round, white parasitic worms about three-fourths of an inch long. 

c. Three parasitic worms, each about three-fourths of an inch long, found in stomach. 

d. EleTen specimens found in this mole's stomach; many whole specimens, but badly 
chewed. 

e. PiTe white parasitic worms. 

/. Nine lAxehnott^ma or June beetle grubs. Entire skins present, with hard head-parts 
pretty well chewed up. 

a. Stomach enlarged : coTered on inside with black, warty growths. 
A. Three white parasitic worms about three-fourths of an inch long. 

Total amounts of 50 specimens examined that contained food : 

ATerage of earthworms, 43.20 per cent. 

ATerage of beetles, 22.7 per cent. 

ATerage of grabs and larve, 22.8 per cent. 

Average of vegetable matter, 3.7 per cent. 

Average of kinds of food rarely found, 7.6 per cent. 
Seventeen stomachs contained nothing or only a small trace of food. 
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Another chart made from the examination of tiie stomachs of fiftj 
other animals would andoabtedly be qaite different from this one. 
However, this chart will give an idea baaed on the actual stodj of fifty 
stomachs, and will be a beginning for some one who may, in the fntoie, 
give more time to the subject, and work it np more in detail 

I think that it is safe to say that, when the groond is moist and the 
earthworms are active, the animals feed freely upon them. When 
the ground is dry, and early in the spring or late in the fall, when the 
earthworms are not so active, grubs and beetles are eaten more freely 
and constitute a greater proportion of the food than they otherwifle 
would. 

It is evident that the damage done to lawns, gardens and fields by 
moles is due chiefly not to the food the animals eat, bnt rather to 
their manner of securing it. Moles make many burrows or runwaS* 
two or three inches under the ground by digging and then lifting '•^P 
the soil with their shoulders. In making these runways, the little bS^^' 
mals root up and destroy many plants, and especially the grass Ht^^^ 
usually grows on the runways in lawns and pastures. Mice frequen't^^y 
follow along in the runways made by the moles, and do consideral::'^^ 
damage to bulbs, roots, and grains. 
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I ADDITIONS TO THE LIST OF KANSAS OOLEOPTERA 

^^ FOB TILE YXAEB 1901 AHD ieQ2. 

Bead before the Academy ^ At Topekat Jauuar^ I, tw^ 

^^HE following list includesJll species or varieties of coleoptera 
-*- new to the Kansas list. Fifty-two of these were coUeoted 
the season of 1901 at or near Onaga, seven or eight species atTopeka, 
iind one at Galena, by F. F, Creveca?ur; three in Douglas county and 
sixteen in Hamilton and Morton counties, by F. H, Snow, of the State 
University, Lawrence ; two in Pratt and Barber countieSi by S* Q. 
Mead and Claude J, Shirk, of McPberson ; two at Kansas City, Kan*^ 
by Gp p. Mackenzie; one at Coolidge and two at Topeka, by Eugene 
Smyth ; one at Oakley, by D. E. Lantz, and one at Tonganoxie, by 
T. B. Ashton. 

Determinationa and verifications were made principally by H, C* 
Fall, of Paeadena, Gal,, and P. J, Schmitt, of Beatty, Pa* To theee 
two gentlemen thanks are due. 

In the liet of 1899 and 1900 a few errors occurred, aa follows: 
Trechus rubens is chalyheus. Ooffes texmma ie ctipreuH, /thynchilas 
^lastmus ie lyanellus. Cortivurm serrata is americanum, AgrUua 
€ibjertus is probably an undescribed species. Epiirax lohata is 
Jhigculu, Bru€hui< pmipermdus is siminulum^ and Trachyphm^^B as- 
peratun is an undescribed species. 

15 Cictodelft eeie ripe s Lee. Morgan City, Clay oouDty, 1875. Popenoe. Nu- 
merous spec I me DB at ManbattnTi and Fort Eiley» taken in 190'2. Three 
epQcimeDi taken at Ocaga in 1901. 
15a Cicindela cursitans L^c^ Two specimens. University coll act loo, from 
DougL&a oounty* Xq correctly reported in first list, volume V| Trana* 
ftctiona Kansae Academy of Science, 
do Oicindela Digroe^triitea Lee. Two specimens takec September 2, at 

Coolidge, by Eugene Bmytb. 
£5/ Cicindeta Jtmbalis Kiug. Two epeeimeca taken by Eoy Houch near To- 

peka* 
^h Cieindela amcena Lee. A form of fiplefidida taken at I^wrecce, Topeka, 
Machivttan, Salinas McPherson, andi in fact, wherever Mpleuflida m 
found. 
Cicindela transversa Leng. A race of sphndida occurring wherever that 

species is taken. 
CioiDdela denvereceis Casey* Specimens taken in October at Oakley by 
D. E* IjanU, and early in May, at Meade, Kan., and ia HamiitoEL county 
in June, by F. H. Snow. 
Cicindela var. unijuncta Casey. Occurs over the state associated with re- 
fanda. 
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1865 
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2243 
2472 
9630 

6661 
2535 
9752 
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Ctcindelft var. ponderoaA Thoma. Oooura at K&oeas Citft Kaq*^ Topokft, 

Maohattau, Madora, aDd Dodj^e City. 
Ciaindela knaueii Lreng. Salt marihea of Kaoaaa, Jgne and July. Hatnll- 

ton countj, F* H. Snow* 
Caiosoma Itigubre Lae. Common at elaclric lighta o^ar oeottai Ka&eaa. 

Hamilton couDty} F* H. Snow, 
Bembidium coofusua Haywd. Topeka and MoPherson, August. 
Bembidium graDdicepe Haywd* Berryton, Beptamber 1, Princeton, Sep- 

tembar 5* Crevect^ur, 
Dicittua laavipennifl Lee. Hamilton county, June* F* H, Snow* 
Badiater pulchellus Lac. Hamilton county^ June, F. H. Snow« 
Labia pectita Horn. OnagSi July 3. 
Plocbionus tumid ua Hald. Onaga, May 10. 

HeJlumorpha teicana Lee* Englewood and Hamilton county, Jiaoe. 
Brachynus minutui Harr Ona epaciuian, Engtawoodi June 25. 
Bracbynus mediuB Lea. One specimen, electric light, McPhersoDi OctO' 

bar 10. 
Oodaa U-9triatu8 Chd. Ona spec t man, southeast Kanaaa, 
Hydroporufl divericornis Sharp, Two spacimansi eleetric light, M©- 

Pheraon, 
Troplsternua atriolatua Lee. Topeka, September 2. 
Berosus luimaculatus Zimm. One specimen. Rago, June 25, 
Carey on malanocaphalum Linn. Onaga. 
Cercyon pygma^um 111. Onaga, July 5. 
Connopbronf n. sp. One specimen , McPharaon, May. 
OonnophroEi oigripenne Oaaey. Onaga. 
Connophroc innocuum Casey. Salina and Onaga* 
Connopbron foeaiges Lee. Topeka. One epeciman. Popenoei 
Tmeaiphorua earinatns Say* Topeka. One specimen. Popenoe^ 
Decartbron atigmosum Brend. Topaka. Ona specimen. Popenoe, 
Bryaxis oonjuncta Lee. Topeka* One apacimen, Popenoe. 
Bryaxis species dubioua. Topeka. One specimen. Popenoa. 
Batrisus fron talis Lee. Tonganoxie. Four specimens. T. B. Ashtoa. 
Eumicrua motschulekii Lee* One specimen. Douglas county* 
Chennium monUicornis Brend. One apeciman. McPherson, Maj, 
Piloplas zimmarmanii Lee. Two specimens* McPheraon, May. 
Cy 11 n dra rctus cri n i fer C asey , One specimen . 8 bate U n i feral ty ool lection » 

Douglas county. 
Batrisus striatus Casey. Onaga* 
Eaichenbacbia uraina Casey. Manhattan* 
Betcbenbachia sybsimilie Casey* Onaga, 
AleochaHnii, Three unnamed species. Onaga, May, July, and Septem- 
ber. 
Actobiua sobrinus Er* Onaga, May 2L 
EuatbetuB bre?ipennie Casey. Onaga, Decamber 10* 
Leptorus teicana Casey. Onaga, May 2L 
Leptorus bi color Casey, Onaga, May 22. 
Pinophilus latipas Grav* McPheraon, electric light, July. 
Oxy talus pennsylvanicus Er. Onaga, at lighti JuJy 26* 
Siagonum americanum Melsh. Onaga, July 6. 
Saciuin biguttatum Lee. Onaga, November 1*3, 
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3017 Hippodamia spuria Leo. McPbereoDt eleotnc Hgfht< 

Hippodamia complex Casej: One specimen. MoPhersoo. 

Scymnus, d. ep* OQagai June ^* 
3178 Ehanis UDioolor ZeigL Qoaga. 
34S7 Dermestes eadarerious Fab. Kansas City, July. 
3468 Hifiter arcuatus Bay. HamiitoD oouatyi F* H. Scow, 

BrachyptaruSf n. sp. Ooa^a, 
3806 Corticaria eloDgata Horn, Ooaga. 
3801 Xjtmniohua ptjoctatua Lee* Onaga, Julj 25. 

Steuelmifi, n. sp. Ooaga, August. 
4161 CryptohypDUS it^sEivus Horo, Onaga, July 2, 

Qhryaobothris, q. sp. One specimeei. BelTideret June 24. 
4821 Pyrophyga mtnata Lee. T^o specimeDS. BelTidere, Juoe 34. 

PolemiuB repaudus Ooe. ODaga^ Jucie 12. 
4906 Podabrus almplejc Coup, Kansas Cityi May 26> 
4d96 Coilopfl eximiua Er, IlamiltoD county. F. H, Snow. 
5040 AathocomuB veDtralia Hcru. Mortou county » June. F. H. Suow. 

Clerus atriveatris. Morton county ^ June, 
5196 Hydnoaera scabra Lee. Morton county, June, F, H, Bnow. 

Ptinidi^f n. gen.i d. sp. Onaga, Juiy 3. 

HemiptychuHi n, ap. ODaga, August IB. 

AphodiuB, n. ep. Englewood, June 15, 
10306 AphodiuB tenulatriatus^ Horo, Englewood, June 25; Hamilton county ^ 

June. F, H* Scow- 
5568 B rady cl net u a ser ra t ua Lee . On e apeei me □ . E Dgi e vrood^ J u ne S4 . 
5354 MallodoD melanopua Liun. One specimen coUeclion. Chautauqua 
couDty. Euii^ene Smyth. 

Cyllene lutosus Lee. Ouaga, Kan,; also m the University collection. 
6310 Leptura cruentata Ha Id, Ocaga* 
6355 Leptura ruflcollis Say. Onaga. 

Baperda var. connena JouteL Topeka^ One apecimen. June. 
65136 Tetraopea baaalia Lee, Hamilton county. F. H, Snos?. 

SaiiiDisT n. ap, Eoglewood, June 25. One specimen. 
6661 Pacbybrachts dubioaus Lee. Onaga. 
10378 Phyllobrotiea limbata Fab. Ouaga, June 26-S9. 
10*58 Phyllotreta pueilla Horn. Morton county, June. F. H. Snow. 

CbteUK^nemai n, ep. Ouaga, June 2. 

7141 Brucbua pectoraLis Horn. Onaga, July 16* 

7142 Bruehua uniformis I^c* Morton county, 

7201 KpitraguB acutus Lee, Pratt and Barber counties, August and September^ 

7687 Orcheaia caatanaa Mela, Benedict and Onaga. 

777G Tomoxia bil&ris Say* Onaga » July 7. 

7859 Mordeliistema texana Smith. Morton county. 

7922 Notoxus eaiearatua Horn, One apecimen, Morton county. F, H. Snow. 

AnthiouB lutulentua Caaey. Onagai June* 

Lappui cursor Casey, Onaga, July 3. 
7001 Xylophilus ater Lee. Ocagai June and July* 
8116 Pyrotabrlineata Hor». Pratt county, August 27. 

Auletee subfasciatus Casey. Onaga, May 10, 
8140 LietFouotuB sordid us Gyll, Onaga* * 
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8481 Hilipis squamoBUS Leo. Gkilena. One apeoimen. Fairaays: ''lamanr- 
priaed at this thing being found in Kanaaa. It ia a beautif al thing, and 
rare. My single speoimen is from Kentucky. " '* Geoigia, Florida, un- 
der pine bark." (Lee.) 
Plectromodes armatus Casey. Onaga, June 18. 
10866 Cleonus grandirostris Casey. Morton county. F. H. Snow. 
8572 Endalus aeratus Lee. Hamilton and Morton oountiea (F. H. Snow), and 

Englewood, June 25. 
8668 Anthonomus deeipiens Leo. One specimen. Onaga, May 9. 
8915 Oomorphidius erasus Leo. Ottaga, June 2. A rare species. 
8937 Limnobaris rectirostris Lee. Onaga, June 18. 
11166 Centrinus dentipornis Casey. Morton and Hamilton counties. F. H.Snow. 

Centrinus, n. sp. Onaga, July 3. 
8988 Sphenophorus robustus Horn. One specimen. Medora, May. 
9153 Scolytus regulosus Ratz. Onaga, October 28; Topeka, McPheraon, Man- 
hattan. 
9224 Brachytarsus griseus Lee. Englewood, June 26. One specimen. 
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FRELIMIKARY LIST OF MEDICINAL AHD ECONOMIC 
KANSAS PLANTS, 

WITH THEIE R£PDT£B TEIHAPEUIIC PEOPlETllS. 

Br B. B. SuvTB, Topcka. 
Raad I by tiblia) before ^be Academy, at lola, D«c«tsb«r 31, 1001. 

'T^HIS list is the outgrowth of the studies mad© by the writer while 
^ sennng as *' professor of medical botany" in the department of 
pbarmiicy of the Kanstis Medical College, from 1891 to 1896, when 
the department was abolished. The preparation of the list, however, 
was not abandoned at the time, but has been kept up till the present 
time, 

Medical botany is a relic of the past. It served a good parpose 
during the infancy of the science of medicine^ and is one of the 
fonndation stones upoa which that grand science is built. It was a 
favorite study of our grandmothers, and even our mothers laid muoh 
stress upon the knowledge gained by experimentation with herbs, 
roots, etc. It must always remain as the most important science 
stoong semicivilized and crude peoples, who have not the knowledge 
of the modem doctor. Even among our own people, whenever remote 
from the influence of the modern man of medicine, necessity requires 
Ihat people must and should know something of the ordinary and 
efficacious remedies that surround them every day. 

The action of the alkaloids and extracts that form the stock in 
trade of the present-day physician must necessarily differ from the 
action of the plants from which they are derived because applied to 
the patient in a different form and manner ; therefore, the known 
properties of these alkaloids and extracts are not applied to the plants 
from which these extracts are taken. The properties listed here are 
those held for those plants by common repute, and are obtained from 
aU the formularies, dispensaries and pharmacoptjeias within reaoh. 
without vouching for the accuracy of any. 

The medicinal and therapeutic properties of the plants of Kansas 
mast of necessity differ materially from those of the plants of Europe, 
grown in an entirely different climate. In addition to this, the num* 
ber of practitioners who have made a spmalty of atadyingthe medici- 
nal virtnesof the plants of this state are very few. Prominent among 
these are Dr. J. H. Oyster, of Paola, Dr. W. S. Newlon, of Oswego, 
and Dr. L. E. Hayre, of the State University of Kansas, These gen- 
tlemen have, from time to time, published lists of the mediciDal 
plants of the state, which lists have been freely consulted by the pres- 
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eat writer, who hag compared the plants and their properties in these 
lists with thoBe of the most etnineot authorities on these sobjecta in 
the East, and availed himself freely of their use. 

There are Btill other medicinal plants in the state that are not con- 
tained in this liBt; and it is hoped that further investigations may be 
made by our physicians, who may thereby discover something &om 
which additional valuable alkaloids, extracts, oils, tinctures, etc., may 
be made* 

New discoveries are being made continually. For instance, a few 
years ago the therapeatic value of echinacea, a plant common, if not 
abundant, in this state, wae unknown. Now it is one of the most im- 
portant drugs of the materia medica, and com mam Is a high price. 
The price must rise as the demand increases, inasmuch as no efforts 
so far have been made for cultivating t^e plant, 

A few cuts of some of the more important Western plants are in- 
serted, to aid in identification. These are largely copied from Britton 
and Brown's Illustrated Flora of North America. A few are original. 

It is hoped this crude list may yet prove of value, 

1* AbroDia fra^raas, Ssadflower* (See figure.} Weetero Eaosaa* Aperieat 
2* Abutiloo aviceDo;v. Velretleaf. Eastero KanBAS. Abounds in mucilage, 

which It readily imparts to water. AntipyretiCt demulcent, sedative* 
3, Acaljpha graciLenSi A. virginica^ Blender » tbree-seeded metcury* flaatero 

Kansas. Catbartie, sedative. 
4* Acer dasy car pum, white maple; A. rubrum, red maple. Eaatero Kansas. 

Astringent, colorant — the bark, 
5* Acer aaccharuin. Sugar- ma pie. Extreme eastern Kansas, Nutritive, 
6t Acerates longifolia, A. viridiflora. Milkweed, All over Kansaa, Antbet- 

iiiintic, diuretic. 
7. Achillea miiJefolium. Yarrow. All over Kansas. 

diuretic, tocic. 
8* .\ cor us calamus. Sweet flag. Northeast Kansas, 

tic, cathartic, diuretic, emetic. 
Actinomeris-^See Verbesica* 
9. Adiantum pedatum, Maideubair fern. Eastern Kaosas. 

pectoral, refrigerant, tonic, 

10. Adiumia cirrhosa^ Allegheny vine. Eastern Kansas^ 

11. ^iCsculus glabra, j^. parviflora. Buckeye. Eaaterc Kansas* Astringent* 

narcotic, tonic. Dangerous, 

12. Agriiuociia birsuta, A. mollis^ A. parviflora* Agrimony, Eaatera Kanaa^ 

Alterative, astringent, tonic. 

13. Ailanthufl glandylosa. Tree of heaven. Introdaoed. Antipyretic 

14. Allsma plautago. Water plantain. All over Kanaaa. Antilithic, antispas- 

modic* narcotic, sedative. 

15. Allium canadensis, A. cepa, A, reticulatum, etc. Onion* All over K&n* 

aas. Antherpelic, antiacorbutic, antiseptic, aperient, nutritive* 

16. AmarantbuB albua^ white pigweed; A. spitiosuSf spiny pigweed* E&stero 

Kansas, 



Aromatic, astringentt 
A Iterative, an thel m in- 



Eipectorantt 



I 

I 
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Fto. 1* 



M.. 






17, Ambroaia artemisui^foHai ragwe&d; A. trifida, borsew^ed^ E&«tera Kan- 

sas. Antbelmintie. 

18. Aiueianchier caxtadeasia. JuQeberry. Northeaal Kansaa. 

19* Amorpha cacaiceDS, ehoeetriog (see figure); A. fruticosa, leadplaot. AH 

over KaDsas* Strong Ij astnageDL 
20. Ampeiopsia quinqi^folia, VirglDta creeper Eaetern aod middle KaDsaa. 

Alterative^ astriDgeott expectoraott tonic. 
2L Amphiachyris dracunculDidea. EaBtern KaoHaa, Aatrm^ent, stimulant, 

tonic. 

22. Amygdalue periica, Peach* Cultivated, Sedative, tu In erary — the leavea. 

Nutritive — the fruit- 

23, AndropogoD saccharatua, Sitkj blucatem. Southero Kaosas, 

%h Anemone carol L Diana (sea figure). A, PeQQsylvanica. Anetnon^p Eastern 
and middle KaoBas. Etomeuagoj^ue, pectoral ^ aedative. 

25. Antberuia cotula. Mayweed. iDtroduced. Antipyretic^ antlap&Bmodio, 
diaphoretic, emetic, sedative, tonic. 

20* Apium graveolens. Celery- Cultivated* Antilithic. antispasmodic^ car- 
mioative, eaculent, hypnotic, Htimulant, The blanched leaves and aeed 
have theae propertiea in different dei^reea. 

27. Apocynum androeiemifoliumf dogbane i A, caDnabinumi Indian hemp* Al- 
terative, anthydropic, oathartic, diaphoretic, diuretic, emetic^ e^pecto* 
rant, tonic. 

S8. Arabia oanadenajs, SIcklepod. Eaaiern KanHas. 

^. Arctium lappa. Burdock. Introduced. Alterative, aperienti diaphoretic, 
diuretic. 

W. A r gem one alba. Prickly poppy. Western Kansas. AGthydropic, cathar- 
tic, diaphoretic, diuretic. 

31. Aristema dracontiumi dragon-root: A. triphjllum, Indian turnip. East^ 
ern Kansas. Anthydroplc^ diaphoretic, expectorant, rubefacient, vesi- 



cant. 



—13 




L Ariatolochia sipho, Dutchman's pipe; A. totne&tosft, birthwort* Eftst- 

ern KaniAs. Aromatic, antipyretic, emmenago^ue. 
\, Artemiaia abrotaDum, sou tbem wood : A. absmtbinmi wormwood; A* 

dracuDCuIoidesi wild tarragon^ A. filifolia^ wild sage (aee figure^: A. 

frigida, moutitaiB sage; A. ludovlciana, GarSeld tea; A, vulgark, 

mugwort' ADtbelmiQtio, antip^rettCi DarcotiCi slimulaDt, tonic. 
04i Asclepias cornuti, silkweed; A, iiicarData« ewamp milkweed: A. verticil' 

lata* dwarf milkweed. All orer KaDsas. Antbelmintic, cathartic, dit- 

pboretic, dluretiCf expectorant* 

35, Aaclepias tuberoaa* Butterfly weed» pleurisy root, rheumatism root* Com- 

tnoD in Kansas. ABtringent^ diaphoretic, diuretic, expectorants 

36. Asimina triloba* Pawpaw. EaBtern Kaaaas. Diuretic, emetic — ^tbe 

Bf^eds. Esculent-— the fruit, 

37. AftpAragiis officinalia. Asparagus. Cultivated* Aperient, pectorml^ nutri- 

tive. 

38, Aster puoiceua* Starflower* Eastern Kansas. 

30. Astragalus crassicarpus* Prairie pea* All orer Kansas* Pectoral^ the 

fruit, 
10. Astragalus molltsaimus. Woolly loco (see figure). Said to affect the 

nerves of cattle and horses. 
41, Bacoharis aalicina. Groundsel bush. Western Kansas* Is said to repel 

fleae and bugs* 
, Baptisia australia, B* leucantha, B, leucophea. Wild indigo. General in 

Kanaaa. Alterati?ei antipyretic, antiseptic, astringent, cathartic, emetiei, 

tonic. 





Fio, 5. 



Fia. ft* 
BatrncluDEa trictLophxUma, 



Waler crowfoot (see figure). Westeni Kaa- 
Esftr^me southeastern Kan- 
Span iab neediest 
DemuloiiGtt I 



42* * Batraehlutn tricbopbylkim* 

IS. BeozoiD odoriferum. 8pice bush, f#y6r busb« 

8&a. Aromatiief Btimulatit, tootc. 
44« Bidens bipii:iData, B. cooQata, B. frocdosat GeneraL 

pitch forke. EmmeDagogue, ejcj^ctorantf tonic. 

45. Botrjcbiuia Tirginicam. Rattlesnake fern. Eastern Kaneaa. 

tonic. 

46. Brassica alba, white muitard; B, nigra, black mustard; B. oJeraeea, cab*J 

bage, cultivated and wild, Oooinion, Esculent, laxative, tonic* 

47. Bruaella vulgaris. Self-heal. Common. Vulnerary. 

48. Bumelia lanugboeat B. lycloides. Southern buckthorn. Southeastern Kan* 

eaa* Aperient. 
49* Oacalia atripUcifoUa, 0. tuberosa. Indian plantain, Generah Alterati^ 
^tbe root* 

50. Cannabis sativa. Hemp. Introduced. Antiapaamodic, narcotic, sedative* 

51. Capeella bursapaitoris. Shepherd^e purse. Introduced. OommoD. Diu- 

retic, stimulant, tonic. 

52. Cassia chamct^crista. Sensitive pea« All over Kansas. Lsxative, tonic, 

53. Cassia marjlandica. American senns. Eastern Kansas. Cathartic^ 

54. Oatalpa bignonioides. Oatalpa. Introduced. 

55. Ceanothue americaDue^ Jersey tea; C* ovalis, red -root. Geueral. Anti- 

Bpaimodic, aDtistrumatic, astringent, pectoral i sedative, tonic. 
56> Celastrns scandens. Bittersweet* GeneraU Aleiipharmic, antberpetic* , 

antisoorbutiCt antiseptic, emetic, emollient, tonic. 
57. Cephalantbus occidental is. Button-bush. Eastern Kansas. Alterative, 
laxatire, tonic, 
Ceraeuft aerotina, wild eberry; C* virginiana, cboke-cberry. Eaatem aud 

middle Kansas* E^ipectorant, sedative, stimulant, tonic. 
Cere is canadensis. Eedbud* Eastern and south eastern Kansas. A Iter a- 
tive, astringent. 
|60* Cbeione glabra. Snakeheadi balmony. Eastern Kansas, Antbelminticp^ 
ant herpetic, laxatiTe, tonic. 
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01p CheDOpodium ambrosioideB, Meiicao tea; C. aDthelminticum, wormjseed; 

C\ botrye^ Jeru&aletn oak, Eaet^ru Kaoaas aod geoeral. AntbelmmtiC' 

an Us pas modi e, sIlmulaDt. 
^, Chrj^antbemum leu can them mn. Ox€je daia;^. Icitrodueed^ Alterative, 

tonic. 
e^, Cicuta maculata. Water hemtock. GreoefaL Alterative, aDtisp&smodloi 

aperieot, Dareotic, sedative. 

64. Citrullus vulgaris. Watermelon . Cultivated. ABthalmiotlCi demalcentt 

diuretiCf autritive. 

65. GlavieepB purpurea. Ergot of rye. Oc rye. CulL Parturient* 

66. Clematis viorna, leather-flower; Cr virgioianai virgin *9 bower* Eaetern and 

middle Kansaa, Anticarciuic, diaphoretic, diuretic. 

67. Cleome serrulata* Rocky mountain bee flower. Western Kansas. Antbel* 

mintiOi antipyretic, toate. 

68. Cleomelta a&gusti folia. Trail muitard. Western Kaosaa. ADtbetmintlc, 

tonlct 

69. Oocblearia armoracia. Ilorseradieb* Introduced. AntherpetiCi aDtipy" 

retic, diuretic, nutritive, rubefacient, atimulant — tbe root. 

70. CoQobea multiMa. Oonobea, Eastern Kaoaaa. Alterative and toak. 

(Doctor Oyater.) 
7L Cornopsia tinctoria. Stickeeed. Middle and western Kansas. Expi«- 

torantf tonic. 
72. Oornue eiroiuata, dogwood; C. serioea, kiDniklnnik; C. atolonifera^ red 

osier. Eastern KansaSi Astringent, tonic. 

70. Corydalis aur^a. Golden corydaHs> Gener^L Alterative, tonio. 

71. Oorylua amerioaDa. Hazel. Eaatero Kansas. Astringent, uutritive. 

75. Croton capitatua^ C, monaBthogynus, C. t^xeusis, Crolons. General. 

Aperienti catbartic, diaphoretic, stiroulant, vesicant. 

76, Cucumis melo, muskmelon; C. aativa, cucumber. Dull. AatriogaDt, 
diuretic, esc u leu t, nutritive. 
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Fig. 9. 
Gaillardia palchelU. 



Fig. 10. 
GriDdelia oiliata. 



77. Cucurbita pepo, pumpkin. Cult. Diuretic— the seeds. Nutritive— the 

fruit. 

78. Cucurbita foe tidissima. Wild gourd. Western and middle Kausas. Anthel- 

mintic, astringent, cathartic. 

79. Cucurbita lagenaria. Gourd. Cult. Astringent, cathartic. 

80. Cydonia vulgaris. Quince. Cult. Nutritive. 

81. Cynoglossum officinalis, hound's tongue; C. morrisoni, beggar-ticks. East- 

ern Kansas. Astringent, demulcent, emollient. 

82. Cypripediumparviflorum. Lady's slipper. Eastern Kansas. Antispasmodic, 

nervine, parturient. 

83. Dalea aurea, D. jamesii, D. laxiflora. Western Kansas. Terebinthinate. 

Properties not yet learned. 

84. Dalea lanata. Woolly dalea. Western Kansas. Cathartic, diuretic, stimu- 

lant. 

85. Datura stramonium. Jimson. Eastern Kansas. Antispasmodic, demulcent, 

powerfully narcotic, sedative, emollient. 

86. Delphinium carolinianum, D. tricorne. Larkspur. Eastern and middle 

Kansas. Anthelmintic, cathartic, diuretic, emmenagogue, emetic. 

87. Dioscorea villosa. Wild yam. Eastern Kansas. Antispasmodic, demulcent, 

diaphoretic, emollient, expectorant, sedative. 

88. Diospyros virginiana. Persimmon. Eastern Kansas. Antiseptic, astringent, 

colorant, tonic — the bark. Esculent— the fruit. 

89. Ditaxis humilis, D. mercurialinus. Three-seeded mercury. Eastern Kan- 

sas. Cathartic, sedative. 

90. Dodecatheon meadia. American cowslip. Eastern Kansas. 

91. Draba caroliniana. Whitlow grass. General. 

92. Dysodia papposa. Dog-fennel. General. Apparently introduced. 

93. Echinacea angustifolia, nigger-head: E. purpurea, black Samson. Eastern 

and middle Kansas. Alterative. 

94. Elephantopus carolinianus. Elephant's foot. Southeastern Kansas. Dia- 

phoretic, emetic, expectorant. 

95. Equisetum hyemale. Scouring rush. Common. Diuretic. 

96. Erecbtites hieracifolius. Fireweed. Introduced. Alterative, astringent, 

emetic, tonic. 
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Fio. 11. 

HttllotiGl^ltiiii coiiTolTtiUoeam. 



Fto. II, 



97* E fi geron oanadeofle, E. |>h 1 1 ade 1 ph icu m , E . stri gos u m < F leaba ces. Eae tern 
and middle KftD&ns. AstringeDt^ diaphoretic^ diurette, atimuUDt, tomo. 
. ^1 Kryngium aquaticum. Rati tea nake^i maeter. EaaterQ Kansaa* Alejcipbar- 
mjc, diaphoretic, diuretic, e!£pectoraDt, itimuJant. 

99. Erjthroaium albidutn. White adder- topgue. BaaterD KaEisai. Altorati^e, 
aDtiecorbutii! — the leavBeand eorm. 

100. EuouymuB americamia, E. airopurpureus. BurDiDg^buah, wahoo^ Eastern 

KaDsaB, Alteratire, an ti periodic!, aperient, diuretic « to^ic* 

101. Eupatonum ageratoides, white snakeroot; E. perf oliat urn, white boneaet; 

E.-purpurauBJi Joe Pye weed, queen of the meadow. Ea^tera Kaoaas. 
Antipyretic^ aperient, diaphoretioi diiiretic» etnetic, expectoraut, ati mo- 
Ian t, lonio. 
10S. Euphorbia coroJIata, flowering spurge; E. margioata, BDOW^OD^ha^nioyn- 
taiD. EasterD and middle Kaosas. Anthydropic, astringent, diftpbo- 
retic, emetic, tonic, vesicant. 

103. Euphorbia humistratai milkpureley ; E. hypericifoliat spurge: E. maculata^ 

spotted spurge: E. serpens, milk pursley. Eastero Kansaa. Astringentt 
diaphoretic, stimulant, tonic. 

104. Fragaria vesca, F. virgin iana> Strawberry. Eastero Kansaa. Aatriugent, j 

diuretic, eaeiilent. 

105. Frasinus americAoa, white a«h; F* viridis, green afih. Oommoti* Altora-j 

tipe, diuretic, tooic. 
lOS. GaU um aparine, G. triflorum. OlsAf ers. Eastern Kansas. Anttficorbuticl 
aperient, diuretic, refrigeraQt. 

107. Gaura bietmis, G. fiUpes, G. sinuata, G. vrlloea. Gaura. Mostly weaieTJ 

Kansas. Astringent, emollient^ vulnerary, 

108. Gsntiana andreweii, closed gentian : G, puberula, downy gentian, EasteJ 

I I.J ef.'[jf.r;tf Krinsaa. Tonio, 
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Fio. tK. 



Fift. 17. 



109, 

110, 

lU. 

U2. 

113. 
114. 

115. 

Xlt5. 

117. 
118, 
119. 

laa. 



120/j 
121. 

1S2. 



GeraDiumGaro]inianum,G.maculatiim. GemQium. Eastern Kansas. As- 
tn agent. 

G«um canadensai white avens; G. Tirginianumi rough aveDs. Eastern Kan- 
sas* Aatrmgent, tonic* 

Glycyrrhiza lepidota. Wild liquorice, bur pea. Conamon* Emollient, pec- 
toral — the root. 

GDaphalium obt nil folium. Sweet Ufe-e?erlaating, Central Kaneas. As^ 
tringent, 

Goaaypium herbaceum. Cotton. Cultivated in southeastern Kansas. 

Grindelia ciliata (see figure^, G* aquarrosa. Gum plant General Aiiti- 
epasmodic, sedative. 

Gymnocladus canadensis. CoETee-bean. Eastern and middle Kanaas, 

Hedeoma hispida. American pennyroyaL Eastern and middle Kansas. 
AromatiCt diaphoretict stimulant, 

Helenium autuninale. Sneeze wort. Eastern Kansaa. Antipyretic, errhine* 

Heliotropium aon\'okulaceum. Sandhill heliotrope. Southwestern Kansas^ 

Hekiantfaemum cauadense, H. majua. Rock roi^. Southeast Kansas. Al- 
terativei antiscorbutic, astringent, tonic. 

Helianthua annoua, sunflower, all over Kansas; H. decapetalus* sunHower, 
eastern Kansas; li. orj^yahs, rock sunftoweri eastern Kansas; H, petio* 
laris^ sandhill sunflower, middle and western Kansas* Antipyretic i diu- 
retici expectorant, pectoral. 

, Hetiantbus tuberosue. Artichoke. General. Esculent. 

Heuebera biaplda, alum root Eastern Kanias* Antiseptic, astringent, 
styptic* 

Hicoria alba, mockernut; H. glabra, pignut; H, minimaT bilternut; H, 
ovatat shagbark hickory; U* sulcata, big ahellbark. - All eastern Kan- 
aaB. Antipyretic, aromatic, astringent, pectoral — the bark. Esculent 
— the fruit. 
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Fig. 14. 
LaciDaria spicata. 



Fig. 15. 
Lepaehys tagetes. 



123. Hieracium loDgipilum. Hawkweed. Eastern Kansas. Alterative, tonic. 

124. Hofifmanseggia jamesii (see figure). Western Kansas. 

125. Hordeum distichum. Barley. Cult. Esculent. 

126. Humulus lupulus. Hop. Eastern Kansas. Anthelmintic, antilithic, anti- 

phrodisiac, antipyretic, diuretic, hypnotic, tonic. Food for birds — the 
seed. 

127. Hydrastis canadensis. Golden seal. Northeastern Kansas. Antipyretic, 

aperient, cholagogue, tonic. 

128. Hypericum maculatum. St.-John's-wort. Astringent, diuretic, sedative, 

stimulant. 

129. Ilex decidua. Northern holly. Southern Kansas. Diuretic, tonic. 

130. Impatiens f ulva, I. pallida. Touch-me-not, balsam-weed. Eastern Kansas. 

Emollient, vulnerary. 

131. Indigofera leptocephala. Western Kansas. 

132. Ipomcea leptophylla, I. pandurata. Man-of-the-earth. Western Kansas. 

Cathartic, diuretic. 

133. Juglans cinerea. Butternut. Northeast Kansas. Laxative, vesicant, col- 

orant, esculent. 
131. Juglaos nigra. Black walnut. All over Kansas. Astringent, vulnerary, 
colorant — the bark and hulls of the fruit. Esculent — the fruit. 

135. Juniperusvirginiana. Red cedar. Eastern Kansas. Diaphoretic — the ber- 

ries. Kuhnistera (see Petalostemon ). 

136. Lacioaria pycnostachya, rattlesnake-root (see figure); L. scariosa, gay 

feather; L. spicata, button-snakeroot (see figure); L. squarrosa, blaz- 
ing star. General. Alesipharmic, astringent, carminative, diaphoretic, 
diuretic, hypnotic, sedative, stimulant. 

137. Lactuca canadensis. Wild lettuce. General. Hypnotic, sedative, esculent. 
Lappa (see Arctium). 

138. LeonuruB cardiaca. Motherwort. Eastern Kansas. Antispasmodic, dia- 

phoretic, emmenagogue, laxative, nervine, parturient, tonic. 

139. Lepachys tagetes (see figure). Western Kansas. 

140. Lepidiumvirginicum. Tongue-grass. Eastern Kansas. Carminative, escu- 

lent. 

141. Leptandra virginica. Culver's physic. Eastern Kansas. Alterative, ca- 

thartic, cholagogue, tonic. 
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Fto. 16. 



Flo. lit 
Lithotpennum Ao^ait I folium. 



HIS. Ledpede7,a c^apitata. Bush clover. GeDerai. Diuretie, emetic. 
LeucaDtbecuum \*uigare (see Chrysautheoium), 
Liatria Uee Lacinana). 

113. Linaria vulgaris* Butter-and-eggs, toad flaji. Introduced* Antherpetic, 
aDtbydropiCi actiQephntiCi 

141. Liaum rigidum, prairie flax; L, eulcatum, fellow flax; L* uiitatieaitDum^ 
fla^. General. DemukeDt, emollieot, toQic. 

U5. Litboepermuai aDgustifoliDm (see tigyre); L. caneacens, Stooe-seed. 
Eaetero Katifa^ or general 

146* Lobelia cardinaliet cardtoal flower; L. inflaUi puke-woed : L* syphiUticaj 
great lobelia . General, tbougb not cotmnoo. Anthelmintic^ antispna- 
modiCf antiajpbilitic, oathartic, diaphoretic, diuretic, emetic, expecto- 
rant, oarcotio. 

UT. Ljcium barbarum. Matrimony vine. Introduced. 

lis. IjjcoperdoD giganteum. Puff- ball. General. Styptic. 

149* Lyoopereicum esc uIbd turn. Tomato* Cult. AntJacorbutic, vulnerary, 

150. Lycopufl fiinuatuSj water hoarbound; L. virginicus, bugle-weed. Easlern 

Kansaa. AnlipyretiCi aatrinirent, colorant, narcotic, sedative* tonic, 

151. Ljaimacbia qoadrifolia. Eastern Kansas. 

152. Lytbrucn aiatum. Loosestrife. General. 

153. Halu9 coronana, crab-apple; M. sjlvestris, apple. CuJt. or eastern' Kan aai. 

Antipyretic, nutritive. 

154. Malv^a rotundi folia* Low tnaJlow. Introduoed* 

emollient, 

155. Marrubium vulgare. Hoarbound, Intmduced* 

tonic. 

156. Marnta cotula (see Anthemis cotula). 

Wl^ MeliJotue alba, aweet clover; M. ofticinalia, yellow sweet clover. Intro- 
duced, Antiapasmodie, tajealive, sedative, stimulant. Producea bead- 
ache in horses aod cattle* 

lis* Menispermym canadense, Moonseed, Eastern Kanaas. Alteratlvet diy- 
retic, laxative, tonic — the root* 

159r Mentha canadensis, field mint; M* piperita, peppermint; M. vtridls, 
spearmint. Eastern Kansas* Antipyretic, antispasmodic, carminative, 
stimylant. 

160.. M e rtensi a virgin ica> Smooth lungwort. Eastern Kansas* PectoraL 



A e trin gent, dem u Ice n t. 
Expectorant, laxative, 
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161. Micrampells bb&ta. Wild cucumber. Eaateru Kaneaa. Vesicant* 

162. Moluceila la^?ls. Molucca balm. Cultivated. Antipyretic* 

163. Momordica baisamiua* Balsam apple* Cultivated. Vulcerarj^ 

IBL MoDarda citHodora, leruou mint; wee tern Kauaas- M* Hat uloea, wild ber^ 
^amot; eaatern Kauaas* M. punotataT horsemicit; weBteru Kao^^s. 
Aromatic, carminative^ diaphoretic, etimularits Uinio. 

165. Mociotropa uuiilora. Indian pipe. Eaaterc Kansas. Antispasmodic, oarT- 

ine, aedative, tonic. 

166. MoruB rubra. Mulberry* Eastern Kanaas. Astringent* 

167. Nabalus aaper* Rattlesnake weed. Eastern Kansas. Alexipharmic, 
168* Nelumbo lutea. Yonkopin, pond lily* Eaetern Kansas. 
163p Nepeta cataria, Oatoip. Introduced* Carminative, diaphoretiCi stimu* 

lant, tonic. * 

170. Nicotian a tabacumT Tobacco* Cultivated. Diuretic, emetic, narootio, 

sedative. 

171. Nupbar advena. Yellow pond lily. Eastern Kansas. AstKngentf demul- 

cent » sedative* 
172* GCnothera biennis, CE. fremontii (E, missouriensis. Evening primroae. 

General. Alterative^ astringent, demulcent — the root* 
173* Onosmodium carolicianum, O. moUe, O* virginianum. Wild comfrey. Gren^ 

eraL Demulcent, diuretic, emollient, 
174. Osmorrhlzabrevlstyb^O.loDgistyla* Sweetcicely. Carminative,e xpec to- 

rant, stimulant. 
175* Ostrya virgin tea. Iron wood. Eastern Kansas* Alterative, antiperiodtai 

tonic* 
176. Oialis stricta, O. violacea* Wood eorrel. Eastern Kansas, .^cticarcinic* 
177* Ojtytropis lamberti* Loco* Western Kansas* Is said to atTect the nerves 

of horses and cattle* 
178. Paronychia jamesii* Nailwort. Western Kansas* Reputed for whitlow* 
179* Parthenium i n teg ri folium, Prairie feverfew* Eaetern Kansas, Antipy* 

re tic, diuretic, tonic, iosectifuge. 

180. Passiflora incarnata* Passion-flower* Eastern Kansas. Hypnotic, 

181. Penthorum sedoides. Virginia etone-crop. Eastern Kaosas* Astringent 

demulcent, pectoral. 
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PentstatDon (see figure). Q^ijeral. Altemtive, c&* 
Emmenagogue. 

Prairto 



383. PeDtstemou cobs£^a> 

thartic, emetic, 
3^S3, PufOQia officiDaUs, PeoDj. Cult, 
Per B lea (see Amygdalua peretca). 
184* PetaiofltemoQ caDdiduei P, mulUflorua* P, Tillosus, P, viol ace us, 

cloTere. GeciBra]. Cathartic^ stiDaulaot. Not weU kaowD, 

195, Petroaeynutn aativum. Parslej, Quit, AnthydroplCf aDtinepbritic^ car- 

miuatiTe, diuretic, laxative. 

186. PeucedaDUtQ fceDiculaoeum. Fei^aelleaf pftrenip. EaBtera Kansas, Car- 

minative, stimulant, 

187. Pbalarifl canariensie* Canary graae. Cult* Food for birda — the seed. 

188. Fhor&deadron flayescert^, MtBtietoe, Southeastern KaoBae, Antlipaa* 

modic, laxative, parturient. 
109« PhysaliB lacceolata, P, phUadelphica, P* pubescena, P. TJrginiana, Ground 

cherry. Diuretic, 
190* Phytolacca deoandra. Poke berry, Eaetero Kansas, Alterative, anther- 

petic, emetic, hypnotic, laxatiTef aedatlve, vu Inerary — the root. Colorant 

— the ripe berries, 
191, Pilea pumila, Richweed, Enatern Kansas. Antipyretic, vulnerary — the 

bruised leaven. 
192* Plantago major^ dooryard plantain; P, lanceolata* tall plantain, Intfo^ 

dnoed, Alexipbarmic, alterative, antiaaptiCt diiiretic, vulnerary. 

193, Plataoua occidentalis. Sycamore, Eastern KansaSp CarmiDatire - the 

buds. 

194, Podophyllum peltatum, May-apple, Alterative, cathartic, cholagogue^ — 

the root. Nutritive, cathartic — the fruit. 
1^, Poliwniaia graveolens ieee figure), P, uniglandutosa. Grave) weed* Weet- 
erii Kansas, AnthElmintic, cathartic, tonic, 

196, Poly gala alba, P, incarnata, P. pol^gama, P. seneg:a. Beneoa snakeroot. 
General, eiccept P, senega, which is also reported, though rarely eeen. 
Alexipharmic, alterative, cathartic, diaphoretic, diuretic, emetfe» 
emmenagogue, expectorant, stimulant, Theae properties beloi^g tuoetiy 
to P, senega; the other apecles, though more common here, are It 
known. I 
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197. Polyg^natum biflonim, P. giganteum. Solomon's seal. Eastern Kansas. 

Astriogent, demulcent, tonic, vulnerary. 
196. Polygonum amphibium, water tannin-plant; P. hartwrighti, tannin-plant; 

P. bydropiper, water-pepper; P. persicaria, lady's tbumb; P. puncatom, 

smartweed. Some of tbese species are common everywhere in the state. 

Antiseptic, diaphoretic, diuretic, emmenagogue, stimulant, vesicant. 

199. Polymnia uvedalia. Leaf cup. Southeastern Kansas. Aperient, sedative. 

200. Polypodium vulgare. Rock polypod. Eastern Kansas. Expectorant, pec- 

toral. 

201. PolytsBDia nuttallii. Wild parsnip. Greneral. Carminative, stimulant 

Poisonous to cows. 

202. Populus monilifera. Cottonwood. Greneral. Antipyretic, tonic. 

203. Portulaca oleracea. Purslane. Common, apparently native. Diuretic, re- 

frigerant. 

204. Potentilla canadensis. Cinquefoil. Eastern Kansas. Astringent, tonic 
Prinos (see Ilex). * 

205. PruDus americana, plum; P. angustifolia, sandhill plum; P. ohicasa, 

Chickasaw plum. Greneral. Astringent, sedative, tonic — the bark. 

Nutritive — the fruit. 
Prunus persica (see Amygdalus). 
Prunus serotina, P. virginiana (see Cerasus). 

206. Psoralea argophylla, silvery leather- root; P. floribunda, P. tenuiflora, 

leather-root. Greneral. Cathartic, nervine. 

207. Psoralea esculanta, P. hypogaBa. Indian breadroot. Greneral. Esculent 

208. Psoralea pedunculata. Samson's snakeroot. Central Kansas. 

209. Ptelea trifoliata. Hop tree, shrub trefoil. Eastern Kansas. Tonic. 

210. Pycnanthemum lanceolatum, basil; P. linifolium, P. piloeum, mountain 

mint. Eastern Kansas. Diaphoretic, emmenagogue, stimulant, tonic. 

211. Pyrus communis. Pear. Cultivated. Antipyretic, tonic— the bark. Escu- 

lent, nutritive — the fruit. 
Pyrus malus (see Malus). 

212. Quercus alba, white oak; Q. aquatica, water oak ; Q. coccinea, scarlet oak ; 

Q. macrocarpa, bur oak; Q. palustris, swamp oak; Q. prinoides, chest- 
nut oak; Q. stellata, post oak; Q. tinctoria, yellow oak. Eastern Kan- 
sas. Astriugent, tonic, colorant — the inner bark. 

213. Ranunculus acris, blister cup; R. aquatilis, water crowfoot; R. repens, 

creeping crowfoot; R. sceleratus, ditch crowfoot. Eastern Kansas. 
Carminative, rubefacient, vesicant. 
2U. Rhamnus lanceolata. Buckthorn. Eastern Kansas. Violent cathartic. 

215. Rheum rhaponticum. Rhubarb. Cultivated. Astringent, cathartic, es- 

culent, tonic. 

216. Rhus glabra, sumach; R. radicans, climbing ivy; R. trilobata, scented 

sumach. Eastern Kansas. Antiseptic, astringent, diuretic, refrigerant, 
tonic, vesicant. 

217. Rhus toxicodendron. Poison oak. Southeastern Kansas. Diaphoretic, 

diuretic, hypnotic, rubefacient, stimulant, tetanic, vesicant. 

218. Ricinus communis. Castor-bean. Cultivated. Cathartic. 

219. Robinia pseudacacia. Black locust. Introduced. 

220. Rosa lucida : R. setigera. Rose. Eastern Kansas. 

221. Rubus canadensis, blackberry ; R. strigosus, raspberry; R. trivialis, dew- 

berry ; R. viilosus, blackberry. Eastern Kansas and cultivated. Astrin- 
gent, tonic, esculent. 
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1^43. 



-244. 



m. 



Hudbeekia lacinlala. Thtmble weed. Eastern Kaasas. ADtinephrilio, 

aDtilitbic. 
Rutnex aoetoseUa, field sorrel; E. criipusi curly dock^ jellow docki R. sali- 

cifoliuai pate dock. Eastern Kansas, or introdncedt Alteratire, astriD- 

gent, aperienti tomQ -- the root, 
Salix fragilie, brittle willow; S. nigral black willow* Easter^ Kaneas. Ad- 

ti pyretic, aotiaeptic, astringeDt, tonic — the bark* 
8alYia azurea, blue sage; S. oSicitiAlis, sagei B. pitcherii tall blue sage. 

General ar cultivated, Aromatici Eidtringent, diapborettc, stimulantt 

tonic— the leaves and Aowera. 
Sambucus oaoadeDeia. Elder, Eastern Kansas, Alterati?e, aperient, 

diaphoretici diuretic, emetic, hypnotic, pectorali sedative, stimulant. 
Bangulnaria canadensis. Blood root. Eastern Kansas. Alterative, clia- 

phoretio, emetic, narcotic, sedatire, etimuUcit, tonic. 
Banicula marylandiea. AU-heBh Eastern Kansas. Alexipharmic^ anti- 
pyre tic, antispasmodic I diaphoretic^ nervine, tonic. 
S&pindus margLnatu<3, Soapberry, Southern Katiaas. Alterative, tonic — 

the bark and berries. 
Sapooaria olTicinalis. Soapwort, bouooing bet, Outtivated. Aiterative, 

diuretiCi tonic. 
Saesafras officinale. Sassafras. Southeastern Kansas, Alterative, antisep- 

tict diaphoretic, stimulant, aromatic. 
Scrofula ria nodosa. Fig wort, Easter d Kansas, Alterative, vulnerary. 
Be u tell aria laterifiorai 8. parvula. Skullcap. Eastern Kansas. Anti* 

ipasmodic, nerrinei tonic » 
Seca le cerea le . Ry e, C u 1 ti v ated. Esc u ten t* 
Sedum pulcbellum. Stotiecrop. Antiseptic, astringent* 
Senecio aureus, Squaw-weedi life-root* Middle and western Kansas. 

AUerativei diaphoretic, diuretic, emmenagogue, parturient, pectoral, 

tonic. 
Seymeria macrophylla, Mullein foxglove. Eaatern Kans&s, Alterative, 

Ionic, 
Sicyos aGgulatuB. Bur cucumber. Eastern Kansas, Astringent, cathartic, 

vesicant. 
Bidaspinosa. Pncklysida, EasternKansas. Anthelmintic, emol 1 i e n t . 
Biipbium laciniatum, compass plant; S. perfoliatum, cup plant; S. terebin- 

thinaceum , rosin weed . A ntipy rettc, diuretic , emetic, ex pectoran t, tonic. 
BicapiH alba, S. nigra. Mustard, Intrtxlucod, Vesicant. 
Sieymbnum otHcinale. Hedge mustard. Introduced. Diuretic, expectO' 

rant. 
Bmilai glauca, smooth greenbrier; 3. roiundifolia, greenbrier; B. pseudo- 
china, wild cinnamon vine. Eastern Kans&s. Alterative, aperient, 

ennetie. 
Solan um carol inense, horse nettle; S. nigrum, nightshade. Eastern Kan- 
sas or introduced. Aleiipharmic, anttcareinio, antiecorbutict vulnerary. 
Solanum tuberosum. Potato, Cult. Esculenti nutritive — the tubers. 
SoUdago canadensis^ 3, gigantea, B. rigida, B. serotina, B. tenuifolia. Grold* 

enrod. General, Carminativei diaphoretic^ stimulant. 
Sorghum saccharum. African sugar cane. Cult. Demulcent, nutrltivep 
S pi rue a tomentoea. Hardback, meadow eweet. Eastern Kansas, Astrin> 

gent, tonic, 
B tap by 1 ea tri f o 1 i a . Bl adder n u t . Eastern Kansas . Erne ti o , a t i m u 1 a n t . 
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Fio.28. 
Zinnia ffrandiflora. 

250. Stenosiphon virgatus. Western Kansas. Properties the same as in Gaura. 
Stramonium (see Datura). 

251. Stylosanthes elatior. Pencil flower. Southeastern iCansas. Sedative, tonic. 

252. Symphoricarpus vulgaris. Coral-berry, buck-bush. Greneral. Astringent. 

253. Tanacetum vulgare. Tansy. Introduced. Anthelmintic, aromatic, astrin- 

gent, diaphoretic, emmenagogue, tonic, vulnerary. 

254. Taraxacum officinale. Dandelion. Introduced. Alterative, aperient, chola- 

gogue, diaphoretic, diuretic, nutritive, tonic. 

255. Tephrosia virginica. Gk)at's rue. Eastern ICansas. Cathartic. 

256. Teucrium canadense. Wood sage. Greneral. Stimulant. 

257. Thaspium aureum. Meadow parsnip. Eastern Kansas. Astringent, car- 

minative, stimulant, narcotic. 

258. Thuja occidentalis. Arbor vitse. Cult. Anthelmintic, diuretic, emmena- 

gogue, stimulant. 

259. Tilia americana. Basswood. Eastern Kansas. Demulcent, diaphoretic, 

emollient, stimulant, vulnerary — the bark and buds. 

260. Trifolium arvense, stone clover; T. pratense, red clover; T. reflezum, buf- 

falo clover; T. repens, white clover. Eastern Kansas or introduced. 
Alterative, anticarcinic, antispasmodic, aperient, emollient, nervine, 
sedative. 

261. Trillium erectum. Birthroot. Eastern Kansas. Antiseptic, astringent, 

emetic, parturient, tonic. 

262. Triosteum perfoliatum. Feverwort. Eastern Kansas. Alterative, antipy- 

retic, cathartic, emetic. 

263. Triticum vulgare. Wheat. Cult. Esculent. 

'264. Typha latifolia. Cat-tail. Eastern Kansas. Astringent, emollient. 

265. Ulmus fulva. Slippery elm. Greneral. Demulcent, emollient, nutritive. 

266. Urtica dioica, U. urens. Nettle. Eastern Kansas. Astringent, diuretic, 

styptic, tonic. 

267. Ustilago maidis. Corn smut. Greneral. Emmenagogue, parturient. 

268. Verbascum thapsus. Mullein. Introduced. Antispasmodic, demulcent, 

diuretic, emollient, hypnotic, pectoral, sedative. 

269. Verbena angustifolia, narrow-leaved verbena; V. aubletia, low verbena; 

V. hastata, verbena; V. urticsefolia, white verbena. Greneral. Dia- 
phoretic, emetic, expectorant, tonic. 
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270. Verbesma eDcelioldee, V. heliaDtboidea. Cfowd beard. Eaatere KaDS&a. 

Antmephritic, diuretic. 
271* Vernonift faaci{?ulata, V. noveboracensia* Irooweed* Eaatero Kaoeas. Al- 
terativei toDic. 
Veronica TirgiDica ( s^e Leptandra). 
§73. ViburDum pruoifolium* Blac^k haw. EaeterQ KaoBaa. Antipyretic, anti- 

eeptiCf astriDgeQt. 
273, Viola pedata. Birdfoot violet. Eaetero Kaosae. Alterative, antberpetio, 
• emollienti vujoerary. 

271. Vitis cordiloJiaj grape; V* estivalis, summer grape: V* riparia, rirer grape; 

V. Tulpma^ fox grape* General. EsculeDti nutritive^ tonic, 

275, XaDthium etrumarium. Cockle- bur. Eaetarn Kansaa, or introduced « 

Alexipharmic^ diuretic, ityptio. 

276, Xantbo^ytum americaDum. Prickly asb. Eastern Kansas* Alterative, 

aetispasmodio, carrai native, diuretiCi eirpectorant, rubefaeient, stimu- 
lantj tonic — the berries and bark* 

277, Yucca anguatlfolia* Boaproot* Western Kansaa. CleanlineiB ia the firat 

itep to health* 
373. Zea mays, Indian corn. Cultivated. Eiculent. 
279* Zizia aurea. Golden parsnip. Eastern Kanaaa. Carminative, stimulant, 

narcotic. 

280. Zy gad en us elegans* Z* nuttallii* Wild hyacinth. Eastern Kansas. Ca^ 

thartiCi erne tic I narcottc. 

ADOITlOltAL. 

281. Agropyron repens. Couch grass. Comtnon* 

282. Aaarum canadensa. Wild ginger. Eastern Kansas* 

283. Asclepiodora decumbens. Decumbent milkweed* Common. 

2&4* Batrachium trichophjUum* Water crowfoot {see figure). Western Kansas. 

28.5. Chionanthus virginica. Fringe tree. Cherokee county* 

23G. Cichoriumintybus. Chicory. NortheaaternKansaa;in trod u oed * 

287. Comandra umbellata. Comandra* Common. 

288. Daucus carota. Wild carrot, Queen Anne's laoe. Eastern Kansas; intro- 

duced. 

289* DioBCorea viilosa* Wild yam -root* Bourbon county* 

290. Echinocereus v^lridiflorus. Green-flowered cactus (see figure)* Southwest- 
ern Kansas. 

29L Engelmannia pmnatiflda (see figure)* Western Kansas. 

292* Gaillardia pulehella (see figure)* Western Kansas. 

293. Gleditschia triacanthos. Honey-locuat. Eastern Kansas, and introduced 

west. 

294. Heracleum lanatum. Cow parsnip. Southeastern Kansas 
S()5* Inula belenium. Elecampane. Eastern Kansas; introduced* 
29G. Iris varsicolor. Liarge blue flag. Eastern Kansas. 

297. Krameria secundi flora. Krameria. Southeastern Kansas. 

298. Leucelene ericoides (see figure)* Western Kansas. 

399. Ltppia cunei folia (see figure). Eastern and middle Kansas « 

.300. Mentha spicata. Peppermint. Eastern Kansas; introduced* 

301* Pastlnaca sativa* WHd parsnip. Eastern Kansas. 

302. Phloic bryoidee. Moss phlox (see figure). Western Kansas, 

303. Pulsatilla birsutissima. Pasque-flower. Southeastern Kansas. 
301. Babbatia campestris* Prairie sabbatia* Southern Kansas. 
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305. Bophora serioea. Silky sophora. Western Kansas. One of the many 

"loco" weeds. 

306. Townsendia grandiflora (see figure). Western Kansas. 

307. Zinnia grandiflora. Great- flowered Zinnia (see figure). Southwestern Kan- 

sas. 

INDEX TO THERAPEUTIC PROPERTIES. 

Alezipharmic: 98, 136, 167, 192, 196, 228, 244, 275. 

Alterative: 8, 12, 20, 27, 29, 42, 49, 56, 57, 59, 62, 63, 70, 93, 96, 100, 105, 119, 123, 

141, 158, 172, 175, 182, 190, l92, 194, 196, 223, 226, 227, 229, 230, 231, 232, 236, ' 

237, 243, 254, 260, 262, 271, 273, 276. 
Anthelmintic: 6, 8, 17, 33, 34, 60, 61, 64, 67, 68, 78, 86, 126, 195, 239, 258. 
Antherpetic: 15, 56, 60, 69, 143, 190, 273. 
Anthydropic: 27, 30, 31, 102, 143, 185. 
Anticarcinic: 66, 176, 244, 260. 
Antilithic: 14,26,126,222. 
Antinephritic: 143, 185, 222, 270. 
Antiperiodic: 100, 175. 
Antipyretic: 2, 13, 25, 32, 33, 42, 67, 69, 101, 117, 122, 126, 127, 150, 153, 159, 162, 

179, 191, 202, 211, 228, 240, 262, 272. 
Antiscorbutic: 15, 56, 100, 119, 149, 244. 
Antiseptic: 15, 42, 56, 88, 121, 192, 198, 216, 231, 235, 261, 272. 
Antispasmodic: 25. 26, 50, 55, 61, 63, 82, 85, 87, 114, 138, 157, 159, 165, 188, 228, 

233, 260, 268, 276. 
Aperient: 1, 29, 37, 48, 75, 100, 101, 106, 127, 199, 223, 226, 243, 254, 260. 
Astringent: 4, 7, 11, 12, 19, 20, 21, 35, 42, 55, 59, 72, 74, 76, 78, 79, 81, 88, 96, 97, 

102, 103, 104, 107. 109, 110, 112, 119, 121, 122, 128, 134, 136, 150, 154, 166, 171, 

172, 181, 197, 204, 205, 212, 215, 216, 221, 223, 225, 235, 238, 248, 250, 252, 253, 

257, 261, 264, 266, 272. 
Carminative: 26, 136, 140, 159, 164, 169, 174, 185, 186, 193, 201, 213, 246, 257, 276, 

279. 
Cathartic: 3, 8, 27, 30, 34, 53, 75, 78, 84, 86, 89, 132, 141, 182, 184, 194, 195, 196, 

206, 214, 215, 218, 238, 255, 262, 280. 
Cholagogue: 127, 141, 194, 254. 
Colorant: 4, 88, 150, 190, 212. 

Demulcent: 2, 45, 64, 81, 85, 87, 144, 154, 171, 172, 173, 181, 197, 247, 259, 265, 268. 
Diaphoretic: 25, 27, 29, 30, 31, 34, 35, 66, 75, 87, 97, 98, 101, 102, 103, 116, 135, 136, 

138, 164, 169, 196, 198, 210, 217, 225, 226, 227, 228, 231, 236, 246, 253, 254, 259, 

268. 
Diuretic: 6, 7, 8, 27. 29, 30, 34, 35, 36, 51, 64, 66, 69, 76, 77, 84, 86, 95, 97, 98, 100. 

101, 104, 105, 106, 126. 128, 129, 132, 136, 142, 158, 170, 172, 179, 185, 189, 192, 

196, 198, 203. 216, 217, 226, 230, 236, 240, 242, 254, 258, 266, 268, 270. 275. 
Emetic: 8, 25, 27, 36, 42, 56. 86, 96, 101, 102, 142, 170, 182, 190, 196, 226, 227, 240, 

243, 249, 261, 262, 268, 280. 
Emmenagogue: 24, 32, 44, 86, 138, 183, 196, 198, 210, 236, 253, 254, 258, 267. 
Emollient: 56, 81, 85, 87, 107, 111, 130, 144, 154, 173, 239, 250, 259, 260, 264, 265, 

268, 273. 
Esculent: 26, .36, 46, 76, 88, 104, 120^>, 122, 125, 134, 137, 207, 211, 215, 221, 2.34, 

245, 263, 274, 278. 
Expectorant: 8, 9, 20, 27, 31, 34, 35, 44, 58, 71, 87, 98, 101, 155, 174, 196, 200, 240, 

242, 268. 
Hypnotic: 126, L36, 137, 180, 190, 217, 226, 268. 
Insectifuge: 25, 41, 92, 179. 
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Laxative: 46, 52, 57, 60, 133, 138, 155, 157, 158, 185, 188, 190. 

Narcotic: 11, U, 33, 50, 63, 85, 150, 169, 170, 227, 257, 279, 280. 

Nervine: 40, 82, 138, 177, 206, 228, 233, 260. 

Nutritive: 5, 15, 22, 37, 64, 69, 74, 76, 77, 80, 122, 125, 126, 133, 153, 205, 234, 245, 
247, 254, 263, 265, 274, 278. 

Parturient: 65, 82, 138, 188, 236, 261, 267. 

Pectoral: 24, 37, 39, 55, 111, 122, 160, 181, 200, 226, 236, 268. 

Refrigerant: 9, 106, 203, 216. 

Rubefacient: 31, 69, 213, 217, 276. 

Sedative: 2, 3, 22, 24, 25, 50, 55, 58, 63, 85, 87, 89, 114, 128, 136, 137, 150, 157, 171, 
190, 199, 205, 226, 227, 251, 260, 268. 

Styptic: 121,148,266,275. 

TeUnic: 217. 

Tonic: 7, 9, 11, 12, 20, 21, 25, 27, 33, 42, 43, 44, 45. 46, 51, 52, 55, 56, 57, 58, 60, 62, 
67, 68, 70, 71, 72. 88, 96, 97, 100, 101, 102, 103, 105, 108, 110, 119, 123, 126, 
127, 129, 138, 141, 144, 150, 155, 158, 164, 165, 169, 175, 179, 195, 197, 202, 204, 
205, 209, 210, 211, 212, 215, 216, 221, 223, 224, 225, 227, 229, 230, 233, 236, 237, 
240, 248, 251, 253, 254, 261, 266, 269, 271, 274, 276. 

Vesicant: 31, 102, 161, 196, 213, 216, 217, 238, 241, 259. 

Vulnerary: 22, 48, 107, 130, 134, 149, 163, 190, 191, 192, 197, 232, 244, 250, 253, 273. 
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V. 
MISCELLANEOUS PAPERS. 



•>Thb Dbtino-up of Pools and Streams in Central Kansas." 
By S. G. Mead, McPberaoa. 

"Origin of Names of Kansas Streams." 
By J. R. Mbad, Wichita. 

**Li088 OF Teeth as a Disqualification for Military Service.'* 
By Bbwasd Bumoasdnbb, Lawrence. 

"On Certain Methods of the Geometry of Position." 
By Abnold Emoh, Boalder, Colo. 

"The Eleven-and-one- half-inch Equatorial Telescope at Washburn 
College Observatory." 

By H. L. Woods, Wasiibarn College, Topeka. 

••Review of the Crop Season of 1902." 
By T. B. Jbniiinos, Topeka. 



THE DRYINO-UP OP POOLS AND STREAMS IN CENTRAL 

KANSAS. 

fiy S« Q, Mi:ad. MoPbc^reon, Kan. 
Read before the Academy^ nt Iol«, December ^1, 1901. 

"OEFOKE the prairies of central KansaB were cultivated, they were 
-^-^ covered by a scanty coat of oative grasses, while the soil, hardened 
by the tramping of myriads of butTalo for uncounted oenturies^ was 
almoBt water-proof. The low places, the draws and creeks, the outlets 
of pools and lakes, were generally choked with a heavy growth of 
coarse vegetation. To saturate the hard-packed soil required but lit- 
tle water, of which the light covering of vegetation absorbed bat slowly 
only a small portion. Much of the rainfall remained upon the sur- 
face, finding its way between the clumps of prairie-grasa to the hollo wa 
and low places. From these it trickled slowly through the thick vege- 
tation until it formed small creeks and streams, and so finally reached 
the rivers. Sometimes an e]£cept ion ally heavy rain would cause a 
flood tor a short time, but this did not materially change the situation. 
The advent of cultivation has practically changed the whole course 
of nature. The soil, pulverized by the plow and harrow, readily ab- 
sorbs many times as much water as the unbroken sod, and the heavy 
crops — com, wheat, etc.— draw from the ground a great excess over 
the amount of water needed by the native grasses. Many of the shal- 
lower pools disappeared at once, while others were much reduced in 
area. The fanners plowed up more and more of these small basins 
every year, thus increasing the water-absorbing area and diminishing 
the amount of water wliich reached the pools and creeks. 

With the construction of public highways came an enormously in- 
creased absorption of water. While the roads themselves occupy less 
than three per cent, of the surface, there is quite an area which drains 
into them ; but, except in cases of immense downpours or of loug- 
oon tinned rains, none of this water ever reaches the streams. In dry 
.weather the ground in central Kansas cracks to the depth of several 
rfeet, and these cracks are quite large- I have seen them nearly three 
inches across and so numerous that it was not easy to find a square 
foot of surface without one. 

' These cracks appear in great numbers in the side ditches of the 
roads. How far they extend under the soil on each side can only be 
estimated. In all probability they connect with those in the fields, 
^ and thus may be said to extend indefinitely. The amount of water 

(213) 
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required to fill these and to saturate the adjacent soil is euormous. 
Some idea of the flow cao be gained from the fact that in many 
places the water ruimiDg down forms small whirlpools which wash 
out boles several inches in diameter and sometimes a foot deep, I 
have seen them so numerous in side ditches that there would be six 
or eight to every rod on each side of the road. 

During exceptional rains, when there is a flow of water, the wash 
from the plowed ground settles in the low places, fills up the old beds 
of streams, and thus still further carries on the work. To show how 
great a change has taken place in few years a number of inetanees 
may be cited, 8ome miles northeast of McPherson there is a bridge. 
The opening beneath it was six feet wide and six feet deep. It barely 
suffioed to carry off the flood- water when built. To-day the opening 
under the bridge is entirely filled up; the little flood-water which 
comes down the slope where the creek formerly ran flows across the 
road; there is never enough to make trouble. There are sev^al 
places where there were swimming- holes "over your head'' which 
now bear gootl crops of wheat every year. Good fishing- holes have 
entirely disappeared. The Hanta Fe railroad, just west of McPher- 
son, goes nearly a mile out of its course to avoid the basin. If the 
constructors had known what they know now they would have built 
it directly through. How long this process will go on it is impoasi- 
ble to say ; at present it works very slowly, and has apparently nearly 
spent its force ; in fact, there is very little left for it to do. 

But what becomes of the water which formerly ran off? Mnch is 
alisorbed at once by the soil, from which the roots of the growing 
crops take it very rapidly, so that» unless the rain is very heavy or 
long continued, there is none to flow off. And when there is a flow» 
that which reaches the side ditches of the roads sinks down and be- 
comes a part of the ground- water which, in long dry spells, gradually 
rises to the surface and helps to save the farmers' crops. 

The drying* ap of pools and streams is a natural oonsequence of 
the processes of civilization. It is not au evil, but a positive benefit. 
The water no longer runs off to the great rivers, but is retained in the 
soil, and sooner or later accomplishes its mission of increasing the 
general yield of the soil. 
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ORIGIN OF NAMES OF KANSAS STREAMS. 

By J. R. |lKA£>, Wichita. Kao. 
Read twforB the Acad^mf , at lola^ December 31 1 1901. 

T^HE origin of the names borne by some of our Kansae streams is 
-^ well known; others are unknown or uncertain, Of a few of 
them I have peraonat knowledge. 

The **Kaw" or "Kansas'* derived its name from the tribe of Indians 
found living along its banks. 

The "Saline" from the character of its water. 

The "Smoky Hill" from the prominent isolated buttee within ihe 
great bend, landmarks widely known, to be seen from a great distance 
through an atmosphere frequently hazy from smoke. 

The above names were given by plainsmen and ©Kplorers prior to 
the settlement of Kansas, and were probably known by the same names 
by the Indians, using words expreasing the same meaning. 

How the *' Solomon" obtained its peculiar name is unknowti to the 
writer. We have no account of King Solomon visiting Kansas, 

In 1859 the writer, desiring to explore the Saline river, at that time 
almost unknown, sought information from CoK Wm. A* Phillips, 
pho had recently staked out the town of Salina. He referred me to 
Miis brother-in-law, a 35pung man named Spillman, who had been up 
the river forty miles to a large tributary from the north, miry and 
difficult to cross on account of salt marshes near its mouth. We 
arrived at this stream late at night and in the dark drove into a miry 
bog. I remarked we had found "Spillnian's creek" all right, and that 
name it bears to this day. 

Fifteen miles west we found another heavily timbered stream, which 
we called "Wolf creek," from the great number of wolves we killed 
there. Other hunters, following lis later, adopted the names we had 
given these streams* 

The nest winter I was hunting far up the Smoky Hill, but found 
nothing, the country being burnt over, a silent, desolate waste. Cross- 
ing north to the Saline we found the same desert conditions^ but from 
la high blufl^ looking north I could see in the distance timber in a 
gulch coming out of the divide, and the tops of the adjoining hills ap- 
peared black. We drove in that direction, arriving juat at sunset, 
and found the hills covered with buffalo, elk and deer in the ravines, 
gangs of wolves trotting around, and droves of turkeys in the groves 
of oak, elm and cedar along the stream, which was dammed by beaver 
at short intervals, so that no water escaped to the plain. All together, 
it was the most beautiful spot I had ever seen. There was no indica- 



216 



KANSAS ACADEMY OF 80IENCS. 



tion that white men bad ever viJiited the place, I told my men we 
had found "paradiae*' at last. The stream and valley became known 
as **Mead*s Paradise"^ a hauters' paradise it was. In one day we se* 
cured eighty-two wolves and as many buffalo^ elk and deer ae we 
wished* In 1860 Gen. Hugh McKee, of Leavenworth, surveyed the 
Saline river country and adopted, in his report, the names I had given 
to these streams. Near the site of our camp the town of Paradise 
now stands. 

The '^Ninnescab " river is an Osage (Dakota) name, meaning **good 
Bpring- water/* from the great number of springs coming out of the 
Tertiary gravels of its upper course. 

"Neosho*' is also an Osage name, meaning **ne/* water, and 
**oBho," clear— Neosho, water clear* In the Indian languages the ad* 
jective comes after the noun* 

"Smooths creek," in Kingman county, was named after Col. S. S, 
Smoot, of Washington, D* C.^ who surveyed that county in 1865. 

"Chisholm creek," which runs through the east side of Wichita, 
was named after Jesse Chishoim, a noted Cherokee trader, who built 
the first cabin on the creek, and occupied it with his famOy from 1864 
to 1867. 

*'HelI creek," a branch of the Saline, was appropriately named 
from some experiences of myself and other hunters in buffalo days. 

** Medicine Lodge" is of Indian origin. The first explorers founds 
on that stream a great house built of posts, poles, and brusli^ where 
from time out of mind the Cheyenne Indians annually assembled to 
worship the Great Spirit and initiate their young men in their secret 
rites and ceremonies, thus preserving ancient traditions and customs. 
White men called this '"making medicine"; hence the name, ** Medi- 
cine Lodge." 

" Skeleton creek '^ was a name we gave to a stream in Oklahoma in 
1867. When the Wichita Indians, moving south, died of cholera in 
great numbers, on the head of that stream close to the present town 
of Enid, I saw their skeletons lying uu buried on the ground a 
month or two after their death, Prior to that time the stream had 
no name. 

"Round Pond cre^k," in Oklahoma, was named by us in 1864, 
from a circular body of water surrotinding a beautiful island, which 
had been in former years a bend of the stream. In time the narrow 
neck of land was worn through, leaving a lake surrounding an island. 
In time the Rock Island railroad, following our trail south, crossed 
Pond creek near this lake, and the towns of Round Pond and Pond 
Creek were founded. One of these towns survives. 
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LOSS OF TEETH AS A DISQUALIFICATION FOR MILITARY 

SERVICE. 

B]^ Edwakd BLyoAfitixemt Lawmnce. Kan. 
Read before tba Aciadem>\ at ToftekA, Dacdinber 31 « t902» 

'"T^HE relation of the teeth to the general economy is nowhere better 
-*- shown than in the army recruiting office. In the selection of 
men for military service, a fixed standard is necessary, in order to 
prevent the enlistment of men who would not make effective soldiens, 
Tripler*8 Manual, the recognized authority in the examination of re- 
crnitB, gives ** teeth while and in good condition" as a characteristic 
of ao able-bodied man. In the time of the war of the rebellion* the 
I examining surgeon was directed to aecertuio '* whether he has a suf- 
ficient number of teeth in good condition to masticate his food prop- 
erly, and to tear his cartridge quickly and with ease. The cartridge 
is torn with the incisor, canine or bicuspid teeth.** Section 20 of 
paragraph 85, *' Revised Regulations," was more explicit, stating that 
men should be rejected who had suffered ** total loss of all the front 
teeth, the eye-teeth, and first molprs, even if only of one jaw/' This 
was a very low standard, aa the total lossot a smaller number of teeth 
than here indicated interferes with proper mastication. Still, the re- 
ports show that nearly three per cent, of the men examined from 
18tU to 1865 failed to measure np to this standard* The following 
figures are taken from a report issued from the provost marshal gen- 
erals bureau in 1875 : 

Natifitf. No. exammed. No. rej^jcted, Pareetttanio^ 

Unite^d States, while 315,620 10,043 3.1820 

LTq i t^ States, colored ,.....,,.*.. 25,828 222 . S505 

United States, Indiaos ISl ..... 

Total, Uoited States. , . _ 311,569 10,265 3 U052 

Foreigo borD _ . , 158,599 2,701 IM^ 

Totali._. , 501,068 12.966 2.5877 

Through the courtesy of George M. Sternberg, late surgeon general 
of the arm J, I am able to present corresponding data covering the 
periotl of our recent war with Spain for comparison with the table 
given above* The directions to the examining officers are now aa 
follows : 

*' The coDditioD of the tee^h ig to be considered solely with reference to the 

^proper mafltication of food. If there are nol eoough Id the mouth for this pur- 

^pose, food ie ewallow^ed without the tieceesarjr preparattod, aad ladigestioOt with 

i til pef feet nutritioo, and its consequeDl evils, are the result* If several of the 

teath are decayed, egpocially about the crown, it is probable that before the ex- 
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plration of an enUatmeot they will be so far destroy eel as to reader masticatioD im- 
perfect; hence» men who have lost the front teeth from decay aod have mAoy 
unsound back teeth should be rejected, The loss of the front teeth throagb 
accident is 1^0 1 caude for rejection^ provided a suflicient number of the back teeth 
are sound. Unlees an applicant haa at least four sound double teeth, one above 
RDd one below on each side of the mouth, acd so opposed as to serve the purpose 
of masticattoQ, he should be rejected. Exception may be made by the adjutaDt 
general in the case of a soldier who desires to reet^list, tf a report is made sbow^ 
ifig hie age, physical condition as to nutritiout and the Dumber and location of 
the sound teeth. If the front teeth remain and the double teeth are gone» rejec- 
tion is demanded. Artificial substitutes cannot be considered as equivalent In 
value to the natural teethi or as removing the disability on this account for 
militarj service.** 

lu the years 1898, 1899 and 1900 there were 181,477 candidat&s for 
enlist mt^nt examined, and, in accordance with the instructionB, 2326, 
or about one and one- third per cent*, were rejected, as follows: 

Ho- examiDed. No. rejoctmL FnECflDtaffE^, 

White. ,.... ,, ,....,,, , 168,&55 2,a26 l.So 

Colored I2,8i2 ^ 90 Jim 

Totals ,.. 181.477 2,416 l.^l 

At first, it would seem that the percentage of rejection was niuch 

smaller dnring the Spanish war than during the war of the rebellion. 
But the element of age has not yet been considered. The men who 
were examined for enlistment in the Spanish war were, as a rule, 
young, strong, energetic men, who desired and expected to be accepted 
for service. A large ratio of the men who were examined late in the 
rebellion were past the age that was taken as a maximum during the 
Spanish war. The relation of age to the percentage of rejection ib 
indicated in this table, which gives the result of the examination of 
more than a third of a million men in the latter part of the rebellion : 

Age. Ko. examined. No. rejected. Fereaataips* 

Under 20 &8,952 68 .1153 

20to25.,. 1S,63& Ul ,8^7 

25to30. 56,711 IJU 1.064:1 

30toa>... 45.777 1J83 3.8^0 

35 to 40 50,456 2,887 5.7218 

40at2doTer..... ., 43,786 3,801 6.6800 

Totals dMMl 10.300 3.0800 

Earlier in the war the ratio of rejection was lower. Of 806,610 
men examined in the first years of the war, 12,904, or 1.599 per cent,, 
were rejected; but 501,002 of these were drafted men, of whom 9646, 
or 1.925 per cent., were exempted. 

The ratio of colored men rejected during the rebellion wae about 
one-fonrth that of white; now it is more than one-half — this notwith- 
standing the fact that the colored recruit of to-day is younger in 
proportion* To quote again from Tripler's Manual; '*It has been 
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observed that for acceptable colored recruits the age of twenty-five or 
twenty-six is practically the maximum, because after that they are 
liable to be physically stiflfened and mentally .dulled." ( The limit of 
thirty- five is the extreme for recruits under ordinary circumstances.) 
The negro does not seem to have been improved physically by free- 
dom. 

To sum up in a single sentence, I would say that the man of to- 
day does not have better teeth than the man of forty years ago ; and 
the negro of to-day does not have as good teeth as his grandfather 
had in slavery. 
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ON CERTAIN METHODS OF THE GEOMETRY OF POSITION. 

By Abnolu Khch, Bootder, Colo. 
Bead before tbe Academy* by title* at lola* December 31, 130L 

I. INTRODUCTION. 

'T^HE present tendency of scientific flpecialixation is generally jueti- 
■^ tied ; it is in the interest of pure science* This is especially true 
of the devolopment of mathematical branches, where everything for- 
eign to the fundamental axioms is carefully discarded* A science in 
which this spirit is applied Intentionally and systematically becomes 
a branch of philosophy; for instanoe, Grassmann's Linende Ans- 
dehnmgilehre, Lobatschesky'a Geometry, v* Standt's Geo me trie der 
Lage. WeieretxasBe's Theory of Functions, etc. As such they are of 
the greatest importance for the rigorous development of mathemat- 
ical thought, and their vahie cannot be overestimated. It is a ques* 
tion, however, whether so-called pure methods are always what they 
pretend to be, and whether they are always to be recommended for 
pedagogical purposes* To take an example : Is it well to consider 
certain configurations in space in order to simplify the denionstration 
of propositions in plane geometry; or is it necessary, in order to 
be consistent, to apply only previously known propositious of plane 
geometry ? 

There is no doubt in my mind that the first c^n be done in a suc- 
cessful and consistent manner* In this paper I shall attempt to show 
the value of such methods for the teaching of the geometry of poei- 
tion* At this point I desire to say that descriptive geometry, as well 
as projective geometry* or the geometry of position, ought to be made 
regular courses in the mathematical departments of real universities. 
A knowledge of elementary descriptive geometry gives the student an 
invaluable power for the mastery of the more difficult problems of 
projective geometry and of higher geometry in generalf In what fol- 
lows I shall assume the knowledge of ordinary descriptive geomeliy. 

IL ADVANCED PLA!m GEOMETRY. 

There are a great number of propositions in plane geometry which 
appear in their natural light when considered as projections of figures 
in space. As such they are independent of metrical relations and it 
is unnatural to prove them by equations. As an example* I may men- 
tion the homology of triangles* 

*k paper mad before lb« AmeHcaa AMOoUtion for the Ad^ancemeot of Bciibtieei at D9titer« 

Colo*, AOi^D!«t. IBQI. 

t Regular courses Id fie4>criptiTe aod projootfte ^eom^tr^ are Qow offered al i^early nil nal-^ 
f©r»ilieB of contiDental Europe* 
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Two triangles, ABO and A'B'C, are homologous, 

1. When the rays AA', BE', OC, joining corresponding points, are 
concarrent ; or, also, 

2. When the points of intersection of corresponding sides A B and 
A'B', BO and B'O', OA and O'A' are oollinear. 

Each of these two definitions as a hypothesis necessitates the other 
as a thesis. 

Oasey, in his Sequel to Euclid, which is very rich in beautiful ex- 
amples and propositions, but without an organism, reduces advanced 
geometry to an incoherent mass of metrical facts. To prove the 
propositions concerning homologous triangles, he introduces ratios of 
areas of triangjles, and applies the theorem of Menelaos concerning 
transversals.* The same method is followed in most treatises on 
plane geometry. The immortal elements of Euclid, which in them- 
selves are of rare beauty and rigor, lead very soon to sterility when 
applied to projective properties of figures. 




FlO. 1 



Homologous triangles appear in the simplest manner as plane sec- 
tions of triangular pyramids. Let V be the vertex of such a pyramid 
and ABC and A'B'O' the intersections of its edges, with two oblique 
planes, P and P, respectively. Let S be the line of intersection of P 
and P'. A glance at the figure (fig. 1) shows that AB and A'B', 
BO and B'O', OA and O'A' meet in points of S. 
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Now, two trianglea, ABC and A B'C, in which AA', BB', CC 
produced are conciirrent may always be coneidered ae the projection 
of a triaugular pyramid cut by t wo oblique planes in ABC and A'B'C\ 
Thus the foregoing proposition ie setablished* In a similar manner 
the converse propoeition may be proved. 

Ae a second example, let us take the proportion concerning three 
circles in a plane : 

The external centers of similitude of three circles of a plane are 
coUinear, Any two internal centers of similitude are always colli near 
with one of the external centers* 



I 




To prove this, let us consider three spheres whose projections are 
the three given circles in the plane. Any two of these spheres admit 
of an internal and external common tangent cone. Thus, deaignating 
the centers of the spheres by Ci, C-a, Cs^ we obtain three external and 
three internal tangent cone& whose reepective vertices Ej^, Eso» K»i, 
and Ii2, IjM, Im, are coplanar, the plane P passing through Ci, Cs, C%* 
The three spheres and the six cones have the same conimon tangent 
plaoes and these are 2 by 2 symmetrical with respect to P. Any 
two symmetrical planes ( there are eight common tangent planes ) are 
c-ommon tangent planes to the three spheres and to three of the 
tangent cones* 

The three vertices of these cones are therefore necessarily collinear. 
We have therefore the result that the six vertices of the com moo 
tangent cones are coplanar and are 3 by 3 situated in straight lines; 
■f\ e.^ they form a complete quadrilateral, 

The colli near groups are, Bg. 2 : 

111 tS hi 12 i^tH lii 81 

En in In lis 

Egi lai In laa 
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Fio. 3. 



Any orthographio or central projection of this configuration leads 
immediately to the original proposition. We may conversely use re- 
lations in a plane to establish propositions in space. Take, for 
instance, four circles in a plane and construct their external centers 
of similitude (fig. 3). It is found that they form a complete quadri- 
lateral, whose six points are 3 by 3 coUinear. The four circles may 
be considered as projections of spheres in space. Here the collin- 
earity of the vertices of corresponding common tangent cones still 
exists, and we have therefore the theorem : 

The six external centers of similitude of any four spheres in space 
are coplanar. 

Similar propositions hold for the internal centers. 

III. ORTHOGRAPHIC PROJECTION. 

In most text-books on descriptive geometry no attention is paid 
to certain geometrical principles which, as it will appear, form the 
base for nearly all projective constructions. It is also remarkable 
how easy these principles and relative propositions may be derived 
from exact intuition in space. From this point of view the necessity 
of including certain geometrical propositions in a course on descrip- 
tive geometry ils imperative. I shall illustrate the points in question 
by the treatment of affinity of figures* (homology with an infinite 
center). 

*Fiadier: Geometiie der Lage, toI. 1, pp. 1-115. 
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The horizoatal and vertical projections o£ any point in the bisecting 
plane of the second and fourth angle coincide* From this it follows 
that the projectionfi of the piercing point of any line with the biseot- 
ing plane, which &hall be deaif^oated by U» coincide, and are conse- 
quently obtained as the point of intersection of the two projections of 
the straight line. Let V and 1" be the projeotion& of a line 1 and Di 
their point of intersBction. In a similar manner, we designate by Ai, 

Bi, Cij ; ai, bi, ci,. ... the cx>inciding projections of points A, B, C, 

. , . ,and lines a, b, o in U. As two points detertnine a straight 

line and as the projections of a point in U coincide, it follows that th© 
projections of any line in U coincide also. Any plane P with the 
traces ti and U intersects U in a line u, whose projections coincide in 
Uu Evidently the traces iu t^ and the Lines u and Ui meet in the same 
point T of the ground line. The line u is therefore determined if 
another point is known. To find such a point, assume any straight 
line 1 in the plane P^ figure 4, and construct its intersection L witti 
U, The straight line connecting T with L, or in the projections T 
with hu is the required line» Every line in the plane P intersects the 
line u ; hence its projections meet in a point of the line ui. From 
this it is seen that the projections of points, lines and figures in a 
plane P are related by the two laws ; 

1. Corresponding projections of lines meet in points of a fi^ed 
straight line (axis of affinity). 

2. Corres ponding projections of points are situ a red in pamllel 
L^lines, 
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These are precisely the la»ws dominating the affinity of figures io a 
plane^ which itself is a special case of homology (when the center ia 
infinitely distant ), The propositions which we have established in 
connection with homologous triangles may be specialized for triangles 
related by affinity and their proof does not present the slightest diffi* 
culty. In fact, affinity results from homology by considering a 
triangular prism instead of a triangular pyramid, and it is clear that 
our previous reasoning applies also to tlds case. 

I shall now mention two metrical specializations of affinity. Aasum© 
two triangles ABC and A'B'C related by affinity and assume that the 
parallel lines AA', BB\ CC be perpendicular to the axis of affinity, 
then the ratios between the distances of corresponding points from 
the axis of affinity are equal and the proposition holds: 

The areas of the two triangles are to each other as the distances of 
corresponding points from the axis of affinity. 

If this ratio is unity then their areas are equal and the triangles 
Eire in axial symmetry. 

If AA\ BB\ CC are parallel to the axis of affinity then the areas 
of ABC and A B'C are equal 

This is a case which is never considered in plane geometry. 

I might extend this subject still further, but I hope the pre- 
vious treatment will be sufficient to show in what a simple and effect- 
ive manner, and without losing much time, important geometrical 
propositiouB may be obtained from the study ot elementary de- 
scriptive geometry. It is hardly necessary to point out that these 
propositions are conversely the most efficient and rapid means to make 
projections of plane figures. 

Suppose, for instance, that the horizontal projection of a plane fig- 
ure A, B, C, ..., the vertical projection C" of C and the line of inter- 
section u of the plane of ABC... with U be given. The vertical 
projection A"B"C"... may be constructed by the previous principles 
alone. Thus, to find B", connect B'C and prolong to the intersec- 
tion with Ui; join the latter point to C", and from B' draw a perpen* 
dioular to the ground line* Where this perpendicular intersects the 
last line, is the required vertical projection B" of B. By this method 
three lines are sufficient to find a required point, while the ordinary 
method by means of the traces of the plane requires four or five 
( two parallels and two perpendiculars in one case, and two connecting 
lines and three perpendiculars in the other). The same principle 
may be applied to find the true shape of a plane figure from its projec- 
tions ; three lines give a point of the rabatted figure, This method is, 
therefore, also in the line of Lemoin's G^om^trographie,* where fig- 

*H. E. L^mtiit] ; Pnucip9» de U Qeom^tro^rapbiet Arabiv der Hatb^tutitik uad PUy«ik» 
vol. 1. 1901, p, 99, 

-15 
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ures are construeted and investigated with reference to the greatest 
attainable simplicity , I can say from experience that there is hardly 
a subject in descriptive and advanced plane geometry in which the 
student takes more real interest than in this method of presenting the 
construction of plane figures in descriptive geometry, and of intro- 
ducing propositions of projective geometry. It seems to me the most 
natural way to higher geometry* 

IV. COLLIKEATION, 

As in the previous chapter, I ehall start from elementary construc- 
tions in descriptive geometry and through the study of perspective 
gradually arrive at the most general expression of collineation, 

A central projection, or a perspective, is determined by the plane of 
projection (pictorial plane) and the center (eye ) . Assuming the plane 
of the paper as the plane of projection and any point in space as the 
center, it is possible to construct the perspective of any figure in space 
in this plane. The center can be most easily located by a circle in 
the plane of projection. The radius of this circle is the distance of 
the center from the plane and the center of the circle is the ortho* 
graphic projection of the center of projection upon the plane of projec- 
tion. This circle has been introduced into geometry by Professor 
Fiedler, of Zurich, and he calls it distance circle (distanzkreis).* 




Fig. 5. 

Let II* be the plane of projection and II an arbitrary plane, whose 
projection upon IF shall be made from a center C. Let 8 be the Una 
of intersection of 11' and II, fig. 6. To obtain the projection of any 
point P' of any point P in II, connect P with the center C; then the 
point of intersection of this connecting line (indefinitely produced) 



I 
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with II' is the required point P'. In a similar manner the projection 
r of a line 1 in II is obtained as the line of intersection of the plane, 
passing through C and 1 with II'. From this construction the follow- 
ing fundamental laws are immediately clear, and are in fact a mere 
restatement of the laws of homologous triangles previously considered. 

To every point of II corresponds one and only one point of II', and 
conversely, and both points are on the same ray through C. 

To every straight line of II corresponds a straight line of II', and 
conversely ; and both lines meet at the same point of s ( holds for any 
line). 

To the infinite line q of II corresponds a line q' of II', which is 
parallel to s. Conversely, to the infinite line r' of II' corresponds a line 
r parallel to s. 

The plane II is usually determined by its trace s in II' and either 
of the lines r and q'. If a straight line 1 in II is given, intersecting 
the trace s in S', the corresponding line 1' is obtained by drawing a 
line through C parallel to 1 and marking its point of intersection Q' 
with q'. It is evident that Q' is the projection of the infinitive point 
of 1, and the projection of 1 consequently passes through S' and Q'. 
Another way is to produce 1 till it intersects r in R and to join C with 
R. The line through S parallel to CR is the required projection 1' 
of 1. From the figure, it -is seen that CRSQ' is a parallelogram and 
thatPS:PR = FS:CR. 



Fio. 6. 



The planes through C parallel to II and II' form a space of a paral- • 
lelepipedon. Keeping II' fixed it la possible by rotations about s and 
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q* as axeB to rabatte the planes through C, and II into IF without 
, changing the figures situated in these planes. After the motion ther€|J 
is Btill CR^and ;1 Q'S and SF-^SP\ so that the distances PR ancll 
PS remain also unchangetl, From this it follows that after the mo- 
tion P' and the rabatted poeition of P lie on a ray through the r&*J 
volved position of C. The laws expressing the relations between the' 
revolved and projected figure are therefore the same as those between 
the figure in space (II) and its projection IF, After the rabatte*. 
ment, fig. 5 assumes the form of fig, 6. Here 1 and V are the two cor- 
rtisponding lines which with s and SC form a pencil of four rays 
through S. As CP and CQ intersect this pencil there is 
* (CLFP) = (CMQ'Q). 

CO' CO 

The value of ( CMQ'Q ) is ^^, — l,^ == k, ray ; f e., entirely iadepend- 

ent of the position of I, l\ and CP, Thus, drawing any ray through C 
and intersecting s in S', any two points P and P on this ray of the 
central projection form a constant ratio with C and 8'. For ail pos^. 
Bibl© pairs P and P' of corresponding points 

(CSPF)^ constant 
The different cases of central projection may be classified accsording 
to the position of the center of projection and the value of the con- 
stant k.* 

Laying any Carterian system of coordinates through C, and desig- 
nating the coordinates of any pair of corresponding points P and P' 
by ^, y, and x\ y\ respectively, tt is au easy matter to derive from the 
figure the general form of the relation existing between these coordi- 
nates : 



X ^^ 



daE + ey + f' 
ay 



(1) 



where — is the constant k of the projection. 

Formulas (I) represent the transformation of a point P into F% 
called perspective, 

The equation of the line r is dx + ey + f = o, and its correspond^ 
ing line f is infinitely distant. To the line q(x = QD, y = od) oorre^ 
spends the line q' with the equation dx -f ey' — a = o* The axis 8 
is obtained by putting x'— x, y'^y, and its equation is dx + ey + f 
— a^o* Comparing the equations of the lines r, s, q\ and their dis- 
tances from C, it is found that 

f— a f 



I d"+«" l^d'-l-e* V d'+e' 



•Piidler, loe* ctt*, p. 95. 
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as it also appears from the figure. The deduction of formulas (1) 
from an actual perspective construction has the great advantage that 
all results gained from the analytical discussion may easily be inter- 
preted constructively and geometrically. It is noticed that a per- 
spective transformation depends upon three essential constants, i. e,, 
if its center is fixed. This is equivalent to saying that the axis of 
perspective can be chosen in a doubly infinite number of ways, and 
the constant k in a singly infinite number. If to the perspective 
transformation P, as given by (1), we apply a dilation D, defined by 

x"=dx', y"=y', (2) 

and which may be considered as a special case of perspective where 
the center is infinite in a direction perpendicular to s. From this it 
is seen that the combination of a perspective and dilation ( PD ) may 
be expressed by 

x"==. ^ , ] 

dx' + ey' + f' I 

by ^ (^) 



^ "~dx'+ey'-|-f 

Applying to this transformation consecutively a transformation by 
equal areas (A), defined by 

x'"=x" + ky" 



y'" = y" ) 

and which may also be considered as a special case of perspective, in 
which C is infinitely distant in a plane perpendicular to the bisecting 
plane of II and IT ; then a transformation (T), defined by 

x(*) = x'" + p 

y(4) = y'"+q 

and finally a rotation ( R ), 



x<5)=nx(*) — myt*) 

y(5) = nx<*)+ray(*) 

(m^ + n^^l), 

we arrive at a transformation of the form 

-/ _ ax 4- by 4- o 1 
^ "^ dx -h ey + f ' ! 



(5) 
(6) 



._Kx4-hy-f j 



y (7) 



■ dx -h ey -h f J 

This transformation is characterized by eight independent con- 
stants, and is called, as is well known, a projective transformation, or 
coUineation. It may be considered as the result of the combined 
transformations 

(PDATR), (8) 

which are determined by 3, 1, 1, 2. * -»pectively. It is 
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also well known that the latter are subgroupB of the general project- 
ive group. From the constructive study of collineation we have thus 
arrived at the conception of the continuous projective groups of trans- 
formation. The method which we have followed niakes it again pos- 
sible to follow the train of reasoning in the discussion of groups by 
illustrative constructions. It may, of course, be extended to space, 

V. CONCLUSION. 

A well-arranged parallelism of descriptivet synthetic and analytic 
methods in organic connection, a method chiefly cultivated by Fied- 
ler, seems to be most valuable for a rapid introduction into the fields 
of higher geometry. The introduction of critical discuss ion concern- 
ing the foundations of geometry into elementary treatises has a 
tendency to confuse the student. The eBtabiishment of the funda- 
mental principles of projective geometry independent of metnoal 
relations or of the eleventh axiom of Euclid may follow an introduc- 
tion as outlined in this paper, v, Standt's construction, Fiedler's 
projective coordinates, Caley's and Klein's absolute geometry, or non- 
Euclidian geometry, must form indispensable parts of such an ad- 
vanced study. In the method followed by us, and which is partly, 
also, that of Poncelet, Steiner^ and Charl*^8, the projective properties 
of the circle are easily established and transferred to conies by per- 
spective. It is, however, necessary to show that all curves of the 
second order defined as products of projective ranges and pencils, or 
analytically by equations of the second degree, are conies. There is 
no difficulty in doing this. 

Descriptive analytic methods are also of invaluable service for the 
study of congruences and complexes of rays and for higher geometry 
in general. In this respect I may mention the treatment of linear 
complexes, the congruence of bisecants of a twisted cubic, of the 
*'Nall system," by descriptive methods, and their elegant representa- 
tion by certain partial differential equations.* 

There is one branch of mathematics which is rarely mentioned in 
connection with projective geometry, namely, kinematics. In the 
hands of PenncelHer, Kempe, Sylvester, Hart, and, in recent times, 
especially by Professor Koenigs, of Paris, kinematics has rendered 
valuable services to modern geometry. Htarting from the beautiful 
theorem f that every plane and twisted algebraic curve and every alge- 
braic surface may be described by a linkage, Koenigs invented a plani- 
graph, and quite recently, also, a link-motion perspectivograph, real- 
izing collineation. A short treatment of these interesting linkages 
would form a valuable addition to any test- book on projective geometry. 

*Sm mr paper '* On tb« CoQirrQCDOeA of Baya (3.1) aq^ fl. 3)."" Aq[i«1s of ttathematiee r 
nl^Oi 9t Lier Oooid«IHd der Bertxhroaitt-trAQHfarcxiiitrioiiea, vkA. I, p. :J26. 

fEotuign : LecoDs de Cinema ticjiie, Parij, 1^97. pp, 271, 297. atjft. 
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THE ELEVENAND-ONE-HALF-INCH EQUATOEIAL 
TELESCOPE, 

WASHBUBir GOLLEeS OBSEEVATOBY, 

By Q. L, Wc>ODfl> Wathbi^ra Collegiet Topck«< 
Efiad bofom the Acndetrjy^ at Topflka, JnQunry I, ]903, 

T^HE teleBcope lately erected in the new observatory of Washburn 

-^ College is of very moderate size when compared with the many 
large instruments, However, it is hoped that a short description of 
it may be not entirely without interest. The objective has a clear 
aperture of 11^ inches and a focal length of IHo inches. The form 
of the lens is of the Herachel pattern, with no air space except that 
due to variation in the curvature of the surfaces. The glass was fur- 
ntsfaed by Mantole, of Paris, who also f tirnished the glass for the Lick 
and the Yerkes objectiveSp The lens was ground by Brashear, of 
Allegheny, Pa, There are five eyepieces, of the following powers: 
120, 165, 220, 330, and 715* A helioscopio eyepiece is provided, and 
a wide-angle oomet eyepiece of 150 power. The finder has an aper- 
ture of three inches and a power of twenty* 

The column to the top of the declination head is ten feet in height 
It is Tnade in three sections, inclnding the declination head. On the 
inside of the basej near the bottom, are oast lugs to support, a floor of 
woocl and concrete, which effectually prevents air currents from pass- 
ing through the column. This has been found to be a protection to 
the clock in frosty weather, where, as is the case with this instrument, 
there is an open air space below the base. The second section con- 
tains the driving clock, and carries on its north side the R, A. dial 
and reading microscopes for the fine bout circle. The two sections 
of the column proper and the declination head are rigidly bolted to- 
gether* Their aggregate weight is 2350 pounds. 

The thrast at the lower end of the polar axis is taken by ball bear- 
ings in phosphor-bronze casings. The upper end of the axis is carried 
by a phosphor-bronze bearing. The friction at this point is relieved 
by anti-friction rollers. The polar axis terminates in a head to which 
is attached by heavy screws the declination sleeve. Through this 
sleeve runs the declination axis, which in turn contains the rods for 
operating from the eye end of the telescope tube the clamp and slow 
motion on the polar axis. 

The tube is of steel sheets closely riveted, The main draw^tube 
for focusing is operated by rack and pinion and carries a smaller draw- 
tube. Both tubes are provided witli scales for locating proper poai- 
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tions for different usee of the instrument. Two weights eliding on 
rode which are attached by brackets to the eye end of the tube coun- 
terpoise the objective. The entire tube is counterpoised by five cyl- 
indrical weights which are threaded onto the opposite end uf the 
declination axis. This system of counterpoises admits of very prompt 
and accurate balancing of the tube, called for by the addition or re- 
moval of accessories such as micrometer, spectroscope, or photo- 
graphic attach men te. 

The ayetem of circles for setting and for determining poeitioos is 
very complete and convenient. The coarse hour circle near the lower 
end of the polar axis is divided to five minutes of time. Its gradua- 
tions are easily visible from the floor. Setting in right ascensioQ is, 
however, much more advantageouely effected by a dial set into the 
north eide of the column. The graduations on this dial read by a 
vernier to single minutes of time. The hand wheel for shifting the 
telescope rapidly in right ascension is situated juet below the dial. 
The coarse declination circle is graduated to degrees and easily read 
from the floor or observing chain The fine hour circle reads to five 
Beconds of time, and is read by means of prisms through microecopes 
which project from the north side of the pier just above the R. A, 
diah This arrangement permits the observer to read the fine hour 
circle and the setting dial and to operate the rapid motion without 
changing his position. The fine circle in declination reads by ver- 
niers to thirty seconds of arc and is read by microscopes at the eye 
end of the telescope. 

All the circles and the R. A. dial are lighted by small incandescent 
lamps. The current is distributed and controlled in the following 
manner; The mains are brought up through the column to a switch 
just below the R. A* dial. This switch lights, as desired, the R, A* 
dial, the hour circle, or the' coarse declination circle* The current for 
the hour and declination circles and the micro meter is carried through 
cx^ntact rings on the polar and declination axes. A switch at the eye 
end lights the fine declination circle or the micrometer The lightB 
are all carefully shaded, and may be left turned on, if desired, without 
interfering with observations. 

The driving clock runs very smoothly and quietly. It is provided 
with a maintaining device which permits winding without disturbing 
the motion of the telescope. All the bearings of the clock, the con- 
necting gears and the axes are exceedingly well fitted* This is at- 
tested by the fact that when the instrument was being set up, and 
before it was perfectly balanced and adjusted, the driving clock, with 
but seventy pounds of weights — one«haJf the full amount provided — 
maintained the motion of the telescope at nearly its required speed at 
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the very first trial. The weight of the movable parts of the telescope 
is about 1000 pounds. 

The column and the tube are enameled in a dark green. Compara- 
tively little brass is used in the construction. What is exposed is 
finely lacquered. In design, construction and finish the entire instru- 
ment is a fine specimen of mechanical skill. It received the grand 
prize at Paris in 1900, and the highest award at the Pan-American. 

A few words concerning the support and housing of the instrument 
may be of interest. The base rests on two fifteen-inch I beams run- 
ning north and south. Underneath these are two others of the same 
size running east and west. The observing -floor, which is fixed, is 
eleven inches above the top of the upper beams. 

The dome room is 21 feet 6^ inches in diameter. It is covered by 
a 26-foot copper-sheathed dome. The observing slit is 40 inches wide 
in the clear and is closed by a single shutter. The height from the 
observing floor to the center of the dome is 26 feet 9 inches. 

The dome weighs about fifteen tons, and is carried on a steel track 
by twelve conical rollers with roller bearings. It is rotated by an 
endless wire cable passing over a sheave which is operated by a hand 
rope and pulley. A light pull with one hand is all that is required 
to shift the position of the dome. 

Both telescope and dome were built by the Warner & Swasey Com- 
pany, Cleveland, Ohio. The erection was under the charge of their 
representative, Mr. E. P. Burrell, whose skill and care in* the work 
deserve special mention. 
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EEVIEW OF THE CROP SEASON OF 1902. 

By T, B, JiMfifiifGS, TqpKK*. 
Eead ( hy title ) before the Acsdomy, at Topeka, Jaouarf 2. liOS. 

JANUAHY. 

^HE mean temperature wae 1.3 degrees above normal and the pre- 
cipitation averaged 0,09 abo^^e the normaL The first three 
weeks of the month were uimsually warm and dry, followed by 
colder weather, and much snow the last ten days. Much plowing 
was accomplished in the southern counties. Wheat, not pastured 
too closely J continued in good condition, and during the oold weather 
was covered with snow two to six inches deep. 

FEBRUABY. 

Was cold and dry, the mean temperature being 3.2 degrees below 
normal and the precipitation 0.27 of an inch below. During the 
coldest part of the month the wheat in the eastern and many of the 
central countieB was fairly well covered with snow. At the close of 
the month the wheat was generally in good condition, though in 
some of the central countiea it had been somewhat damaged by the 
cold. Plowing was resumed in the southern and some of the central 
counties during the last week, and oat sowing began in Montgomery 
county and barley sowing in Clark. 

MAECH, 

Wheat improved rapidly in the last ten days of the month, and, 
with few exceptions, was in fair condition in the central counties, 
and fine condition in the eastern^ being in the best condition where 
the snow had remained the longest in the winter* Oat sowing was 
well along in the northern counties; completed in the southern, 
where they were coming up. Corn planting had begun in the south. 
Early potatoes were mostly planted. Flax sowing had begun south, 
Tame grasses were growing well in the south and starting in the 
north, with prairie grass starting in the south and alfalfa greening- 
Feaeh and apricot trees were beginning to bloom in the south ; but 
the peach buds had been winter-killed in the north and mostly killed 
in the central counties. 

APRIL. 

The weather was not favorable for crop growth, but fine for field- 
work, except on the 20th, 21st, 22d, and 25th* when high winds wen^ 
general. Wheat continued in good condition in the central and 
southern counties of the eastern division, where the principal rains 
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occurred during the month, but in the northern and central counties 
of the stnte it wae more or less injured by the dry weather and high 
winds. Corn planting wns pushed during the month* and by the end 
of the m on til the early planting was generally up in the central and 
sontbern counties, and was being cultivated in the south, Oats were 
generally up the first part of the month » but the prevailing weather 
was not conducive to rapid growth* Flax sowing wae nearly com- 
pleted by the middle of the month and the flax was coming up, Crraas 
atarted slowly. Peaches bloomed well in the southern and most of 
the central counties, but many had been winter- killed in the north- 
em. Apples, cherries and plums were bloasoming by the close of the 
month. 

MAYp 

A good month for the growth of crops* Wheat began heading in 
the southern and central counties, and corn cultivation became gen- 
eral in the same district the first week. Oats, grass and alfalfa im- 
proved rapidly. Early strawberries were marketed in the south. 
Canker-worms were damaging some oicharda. Warm weather and 
favorable rains continued through the sec^Dnd week; wheat had 
headed in the central counties and was blooming in some of the 
southern ; corn was clean, a good stand, and growing rapidly ; grass 
grew finely ; oats were doing well ; potatoes were in bloom south and 
beginning to bloom in the central counties; alfalfa was being cut in 
the south and was ready to cut in many of the central counties. Fine 
growing weather continued through the third week; wheat still im- 
proving, but it was heading short in Atchison ; it was in bloom in 
many of the central counties and filling well in the southern; com 
a good stand and growing rapidly, but ground too wet for cultivation ; 
alfalfa cutting progressed under difficulties, and in some localities the 
hay was ruined by wet weather; strawberries ripened in the central 
counties ; grass was in fine condition. The fourth week was cool and 
wet ; although too cool for com it was suitable for small grains and 
grass; wheat ripened in southern and a few central counties; corn 
showed need of sunshine ; alfalfa cutting progressed in a few coun- 
ties, but farmers generally waited for more suitable weatlier; some 
clover was out in Woodson, 

J0NE. 
A fine month for growing crops* The first week of the month was 
M&rm, with light showers in the western and eastern divisions and 
^Btne heavy rains in the central counties of the middle division, and 
much needed work was accomplished in the fields. Corn grew rapidly 
and began tasseliug in the southern counties. Wheat harvest pro- 
gressed in the southern counties wherever the ground was dry enough, 
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and began in the centraL Oats were greatly improved this week and 
began to give promie© of a good crop. Flax much improved. Applea 
improved generally, though in a few counHee they fell badly. The 
first crop of alfalfa wae generally cutt but considerable difficulty was 
erperienced in curing and saving it. Haying began in some of the 
eaBtern counties. While the second week was warm, it was also a wet 
week over a large part of the state, and not only interfered with wheat 
harvest but also washed out much corn. Corn continued ita tine 
growth. Oats improved very much ; the crop began heading in the 
oentral counties and ripening in the southern, (xrass growing finely. 
Early potatoes were fine and were being marketed in many countieB. 
Late cherries ripened in a few southern counties* The third week 
was cool and wet, the temperature averaging nine degrees below* nor- 
mal ; the wet weather retarded the wheat harvest. The oat harvest 
began in the south wherever possible to work. Com grew very rap- 
idly ; it continued tasselingin the southern and some central counties* 
and began to silk in some southern counties. The second crop of 
alfalfa was fine, and in several eastern counties wae ready to cut* 
Flax bloomed. Apples continued dropping in a few count ies, and did 
well in others ; early apples were marketed in the south. Prairie-grass 
continued to improve, giving promise of a fine hay crop. The fourth 
week was very cool for the season, the temperature ranging from ten de- 
grees below normal, in the eastern, to six degrees below in the western 
counties, Little or no rain fell, except in a strip of counties extend- 
ing from Finney and Reno to Republic, Marshall, and Brown* Wheat 
harvest progressed rapidly, and by the close of the week most of the 
wheat was in shock, and some stacking and thrashing had been done. 
Oats ripened rapidly^ and harvest progressed in the southern and cen- 
tral counties — a fine crop. Corn was laid by in several counties; 
tasseling became more general ; the crop gave fine promise. Flax 
ripening. The second crop of alfalfa was cut in many counties. 
Prairie -grass continued in fine condition, and new hay appeared on 
the market in several counties* 

JULY. 

Fine growing weather prevailed over the state the greater part of 
the month. The temperatures were seasonable the first week, with 
good rain over the entire state. Wheat harvest was finished over a 
large portion of the state, and thrashing and stacking began. Corn 
grew rapidly and was In fine condition ; much of it tasseled and silked 
as far north as the Kaw, with roasting ears in the extreme south. Oat 
harvest progressed in many counties, and was nearly completed in the 
eouth. Flax looked fine. Apples gave good promise, the early apples 
being ripe and very good* Tame- hay cutting progressed this week 
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The 8ecund crop of alfalfa was cut in a few couotieB. PotatoeB were 
fine, with promise of an unueually large crop. 

During the second week good raiuB fell over the larger part of the 
etate^ with the temperature slightly below normal. Wheat harvest 
was finished this week ; much sprouting in stack began, due to the 
rainy, damp weather. Tnrashing progressed where dry enough, with 
poor to good yields. Oats were generally in the shock, except in the 
northern counties, where they were too dry to cut. Corn continued 
in hue condition and growing rapidly, and yielding roasting ears in 
the central counties. Cutting of the second crop of alfalfa progressed 
slowly on account of the wet weather. Potatoes were injured some 
by the heavy rains dnd high water in the northern counties. Tame 
haying continued in many counties, and plowing for fall wheat began 
in a few. 

The third week was much drier and quite warm, favorable for out- 
door work, much of which was accomplished, Corn continued in tine 
condition in the eastern and middle divisions, but was somewhat dam- 
aged by the heat in the central and northern counties of the wesiem 
the early part of the week ; ^greatly benefited, however, by the cool 
weather the latter part. Thrashing from the shock and stacking of 
wheat and oats progressed rapidly, the oats giving very good yielda. 
Apples were quite promising in many counties. The second crop of 
alfalfa was cut in many counties. Potatoes continued to give large 
yields in some of the eastern counties. Grrass was an unusually heavy 
crop. Flax cutting began in a few counties. 

The fourth week was warm, though the temperatures were slightly 
below normal, with a better distribution of rain. The com, with a 
few northwestern exceptions, was in unusually good condition this 
week, much of the early corn in the central and southern counties be- 
ing hard enough to feed. Flax cutting became more general. Tam« 
hay was mostly eecurei this week, and prairie haying became more 
general ; a fine crop. The third crop of alfalfa grew rapidly, under 
favorable conditions. Apples continued giving good promise in many 
oo unties, though dropping in a few. Forage crops were in fine con- 
dition* Plowing for fall sowing progressed in a few couniies. 

AUGUST. 

Very warm weather the early part of the first week, followed by 
heavy showers in the northwestern, central and southern counties, 
lighter elsewhere, and cooler; the high temperature first of the week 
was unfavorable to the corn, ripening it too rapidly, but the cooler 
weather following not only improved the corn, but all other crops, 
too. Early com was hard enough to feed in the central counties and 
was marketed in a few a onthafiL, Thxaflh^*^^ «otitiiinpd, with good 
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yields of oats and poor to good yields of wheat and Bax. The third 
crop of alfalfa was cut in some counties and was growing well in 
others ; a good crop. Plowing for fall seeding progressed in some 
counties, hut was stopped in some by too mtich rain and in some 
others by hard ground. 

The aecond week began cool, but soon changed to hot ; good rains 
fell in the eastern half of the state, with fair mine in many conn ties 
of the western half. The early corn was practically matured this week, 
and cutting began in several of the central and southern counties; 
late corn was damaged some by the dry, hot weather of the central 
and western counties. Prairie haying progressed rapidly, and a fine 
crop was being put up. Thrashing continued and new wheat was 
freely marketed. Apples a fine crop in some couutiee, poor in others ; 
forage crops were in good condition, A fine crop of millet hay was 
put up in the central northern counties. 

The first part of the third week was quite warm, cool the latter 
part. Fine rains fell over the entire state, except the extreme eoatli- 
western counties and the north portion of the central northern coun- 
ties, greatly improving the late com, but injuring wheat, oats and 
flax in the shock, and stopping thraehing and plowing. Pastures, 
alfalfa, range grass, forage crops and apples were greatly improve^l 
by the rains and cooler weather. 

The fourth week was much cooler than the third, with heavy rains 
over the northern and eastern counties, good rains through the central 
and lighter showers in the southern counties. Corn, with few excep- 
tions, was doing well, the cool, wet weather being decidedly beneficial 
to the late corn, which was green and growing; cutting early com 
continued ; new com was being fed in some counties. Apples were 
improved. The wet weather caused much wheat in stack to sprout, 
and retarded haying, both alfalfa and prairie; it improved forage 
crops and pastures, but ruined many potatoe%in the ground. 

SEPTEMBER. 

The month wae cool ; the first week was very wet in the eastern 
division; with Httle or no rain in the middle and western divisions; 
the second and third weeks were dry, except in the extreme south- 
eastern counties; the last week was very wet, except in the extreme 
southwestern counties. Wheat and rye sowing began tht* first week 
and had become general by the third week. Corn cutting continued 
in the central and northern counties, and husking in the central and 
southern. Prairie haying was pushed in all parts, and a large crop 
was put up. Plowing progressed. Much alfalfa seed was sown, but 
all field-work was stopped by the hea%"y rains of the fourth week 
Early- sown wheat and rye began coniiog up the second week^ and bl 
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the end of the month b good stand was had over a large part of the 
Btate. Apples were fine and the crop large ; picking began the last 
of the month. Potato digging began the latter part of the month. 
Some damage wae done to corn in the shock by the heavy rains the 
laet week, which also damaged some potatoes in the ground. 

OCTOBER, 

In the eastern division, the weather was quite favorable for farm 

work after the first week; owing to previous wet- weather delays in 

Bowing, niuch wheat was sown after the 10th ; early-sown wheat was 

up, growing well, and presented a good stand. Corn husking was being 

pushed ; the crop was good in quality and quantity. The Pottawatomie 

f«weet potatoes have all been secured, Fall seeding of alfalfa and 

i English blue-grass was successful in the north. In the middle divi- 

' fiion, wheat was growing fairly well ; at the close of the month, wheat 

sowing was progressing in several counties, and finished in some, but 

was stopped by the dry ground in some of the sonthern counties* 

Com husking was progressing, though in Phillips corn was rather 

green yet. The second growth of hay was in the head in Sumner, 

and some was being cut for hay. In the western division, growing 

f wheat was in fine condition, but much remained to be sown, the 

ground having been too wet the first part of the month. Weather 

quite favorable, 
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COL. N. S, G03S. 

T^ATHANIEL STICKNEY GOSS was bom in Lancaster, N. H„ 
-^^ Jane 8, 1826. At an early age he moved with bis father to 
Pewaukee, Wis. Here he received a common -school educatioo, sup- 
plemented by a few short terms in a local academy. In 1857 he came 
to Kansas and became one of the first settlers at Neosho Falls. In 
1860 he was elected major in the Sixteenth Kansas Cavalry ^ and in 
1863 he was made lieotenant-oolonel. He was employed for a time 
*B8 a scout for United States troops. He served as register of the 
United States land- office at Humboldt » and was for a titne land at- 
torney for the Jlissouri, Kansas & Texas railway, and also for the 
Atchison, Topeka & Santa Fe. He was president of the Neosho 
Valley railroad during its constrnction. 

Colonel Goss was, from his youth, a lover of birds, He always de- 
voted such leisure as he could find to tbeir study, and, when he re- 
tired from active business, devoted the greater part of his time to 
collecting and preparing the magnificent ornithological exhibit which 
he afterward presented to the state of Kansas. It is one of the finest 
collections of North American birds in existence, and in pursuit of 
the specimens which it contains Colonel Goss visited many sections 
of the United States, British America, Mexico, and Central America. 

Colonel Goss was an active member of the Kansas Academy of Sci- 
ence and a frequent contributor to its transactions. His papers related 
mostly to the ornithology of Kansas. He also was a frequent con- 
tributor to The AuA\ the organ of the American Ornithologists' Union* 
of which he was one of the founders and a life member. He prepared 
two catalogues of the birds of Kansas, which were published by the 
state. His chief work was the large octavo ** History of the Birds of 
Kansas,^' published but a few days before his sudden death, which oc- 
curred at Neosho Falls, March 10, 1891. 

Colonel Goss had a host of personal friends and no enemies but 
there were few whom he admitted to the circle that might claim inti- 
macy with him. It was only these few who c^uld properly ap^preciate 
bthe sterling worth and sincerity of the man. To others he was friendly 
^ftnd courteous, but he gave them no insight into bis inner life. He 
was a man of rare powers of observation, and his judgment of men 
was not often at fault. In hie death the state lost a most valuable 
citizen, and the cause of science a firm friend. 

(243) 
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DR. GEO, T. FAIRCHILD* 

GEORGE THOMPSON FAIRCHILD was bom in Brownhelm, 
Lorain cxjonty, Ohio, October 6, 1838, He was the youngest 
of eight children; was edtieated at Oberlin College, graduating 
from the elafifiie-al course in 1862, and from the theological depart- 
ment in 1865. He was ordained to the ministry of the Congrega- 
tional church, but was never a pastor. In 1865 he was elected an 
instmctor in the Michigan State Agricultural College, and in the fol- 
lowing year wa^ appointed as professor of English literHture. After 
nearly fourteen years in this position, he reeigued it to accept the 
preeidency of the Kansas State Agricultural College, to which place 
he was elected in 1879. He brought to his work in Kansas a ripe 
Boholarsbip and such a clear appreciation of the true scope of agri- 
oultnral education that he beoame the ideal president for such an in- 
stitution. He was a man of great energy, of sound judgment in 
business affairs, and of experience in educational work. He had that 
love and respect for soientific truth that enabled him properly to ap- 
preciate the great importanae of science as the foundation of all sue- 
oeeaful agriculture. While he never dictated methods to bia 
associates iu the faculty of the college, but left them unhampered, he 
stimulated each to do his best within his sphere, and held him to 
atrict account as to results. 

His retirement from the presidency of the college in 1897, the re- 
sult of piiHtical change in the state, was a great misfortune to Kansas. 
But his eighteen yea^ of faithful service, poorly paid for, as such 
Bervicea usually are, were of great benefit in molding character and in 
impressing high ideals of life and service, which will have lasting 
effect in the state. After a year of retirement from teaching, during 
which Doctor Fairchild wrote ** Rural Wealth and Welfare," published 
by McMillan & Co, in their Rural Science aeriee, he was called to 
the vioe-presidency and chair of English literature in Berea CoUege, 
Kentucky, a position which he held until his death. This event oc^ 
curred, after a protracted illness and a severe surgical operation, in a 
hospital at Columbus, Ohio^ March 16, 1901. 

Doctor Fairchild had been for some time an annual menber of the 
Kansas Academy of Science, and had taken a deep Interest in ita 
work. While not himself absorbed iu any scientific pursuit, he en- 
couraged scientific investigation in every way possible, and recognized 
its importance to the work in which he was engaged ; and it was fitting 
that after his removal from the state the Academy should recognise 
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his friendly spirit toward his work by electing him to honorary mem- 
bership. This was done at the holiday meeting of two years ago; but 
disease had already laid its hand upon him and he was too weak to 
acknowledge the receipt of the secretary's notice of his election. By 
his death the cause of science and the cause of education both sus- 
tained a great loss. His was a personality and character whose good 
influence was impressed upon thousands of young lives in Michigan, 
in Kansas, and in the whole country, and his early death was a cause 
for sincere regret. 



DAVIS A. BOTLES. 



DAVIS A. BOYLES was bom in Saline county, Kansas, August 
17, 1872, and died at Salina, July 9, 1902. Most of his life 
was spent in Salina and near that place. He was an enthusiastic 
naturalist, and was a scholarly gentleman. He was a teacher in the 
schools of Salina, and had at times acted as assistant to Prof. A. W. 
Jones, at the Salina Wesleyan University. He was married in May of 
1902, and besides his young wife, he leaves a mother, father, and a 
brother. He was elected an active member of the Kansas Academy 
of Science at the McPherson meeting, December 29, 1899. 
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ACCESSIONS TO THE LIBRARY. 

JANUARY 1, 1901. TO DSCEMBEB 81, 1902. 

In moTinff the Academy library into new and permanent qnarters, the accession list for 1901 
was lost, and the present list is made as nearly complete as possible. 

CALIFORNIA. 
Bmbkklbt. 

UniTersity of California : 

Bnlletins of the Department of Oeoloflry. vol. II, Noe. 8 to 12 (1901) ; vol. Ill, Nos. 1 to 
6,1902. 
LoeAHOKun. 

The West American Scientist : 
VoL 18, No. 4, 1902. 
Bam Pbamciboo. * 

California Academy of Sciences : 

Proceedings, third series, 1901-'02. 
Botany, toL U, Nos. 1 to 11. 
Zoology, ToL U, Nos. 7 to 11 ; voL III, Nos. 1 to 4. 
Btaitfobd Unitsbsitt. 

Contribotions to Biology from the Hopkins Seaside Laboratory : 
Articles XXIII-XXVIU, 1901-'02. 

COLORADO. 

BOULDBR. 

University of Colorado : 

Studies, vol. I, No. 1, 1902. 
Colorado Spbimos. 
Colorado College : 
Studies, vol. IX. 
DmyBB. 

Colorado Scientiflc Society : 

Proceedings, vol. YI, 1897-1900; vol. YII, pp. 1 to 40. 

DISTRICT OF COLUMBIA. 

WAtBIMOTOM. 

Biological Society of Washington : 

Proceedings, voL 14; vol. 15, pp. 1 to 250, 1902. 
Charles W. Smiley, publisher: 

The American Monthly Microscopical Journal, vol. 22, 1901 ; vol. 23, seven numbers, 
1902. 
United States Department of Agriculture : 
Annual Report of Secretary for 1901-*02. 
Year Book. 1901. 
Index to Year Books, 1894-1900. 

Bulletins, Circulars and Reports for 1901-*02, from the following divisions : Agros- 
tology, Animal Industry, Biological Survey, Botany, Chemistry, Bntomology, 
Experiment Stations. Foreign Markets. Forestry, Plant Industry, Publications, 
Soils. Weather Bureau. Irrigation Experiments. 
United States Department of the Interior : 
United States Geological Survey. 

Nineteenth Annual Report, seven parts, 1897-'98. 
atislh Annual Report, mhhui oarts, 1898-'90. 
-^ AimiiAl 1 rta. 1899-1900. 
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Washington. 

United States Department of the Interior: 

Monographs, vol. XXXIX, 268 pp. ; XL, 148 pp. ; XLI, 802 pp. 

BoUetins 168-194. 1901-'02. 

Two special papers on Alaska. 
Smithsonian Institation : 

Annnal Reports, 1900-'01. 

Smithsonian Misoellaneoas Collections, vol. XLI. 

Contributions to Knowledge. 

Experiments with Ionized Air, 1901. 
Barean of Ethnology : # 

Annual Report, vol. 19, in two parts, 1159 pp., 1897-98. 
United States Navy Department: 

Report of Superintendent of Naval Observatory, 1901. 
United States Coast and Geodetic Survey : 

Annual Report, 1900. 

ILLINOIS 
Chicago. 

Armour Institute of Technology : 

Year Books, 1901-*02, 1902-'03. 
Chicago Academy of Sciences: 

Bulletin, vol. II, No. 4. 1902. 
Field Columbian Museum : 

Anthropological series, vol. 3,^Nos. 1, 2, 3. 

Botanical series, vol. 1, No. 7, and index. 

Geological series, voL 1, No. 11. 

Zoological series, vol. 3, Nos. 6, 7. 
Library Bureau : 

Public Libraries ( monthly ), voL 6, vol. 7, 1902. 
University of Chicago: 

Department of Geology, Journal of Gtoology, vols. 9, 10, 1901 02. 
Rock Island. 

Augustana Library Publications, 1900, No. 8, 1902. 
Urban A. 

Illinois State Laboratory of Natural History : 

Bulletin, vol. YI, part 1. 



Indianapolis. 

Indiana Academy of Science : 
Proceedings, 1901. 



INDIANA 



IOWA. 



Davsnpobt. 

Davenport Academy of Sciences : 
Proceedings, 1901. 

DBS MOINKS. 

Iowa Geological Survey : 
VoL XII. 

KANSAS. 
Lawebncb. 

University of Kansas : 

The Kansas University Quarterly, vol. X, four numbers, 1901. 
University Geological Survey : 
Vol. VII. Mineral Waters. 
Mineral Resources for 1899, 1900-'01. 
Manhattan. 

Agricultural College : 

Bulletins, Nos. 99-114. 

Annual Reporte. 18, 14, 15. 

The IndustrialUt, voU. 27, 28, 1901-'a2. 

TOPBKA. 

Reports of the various state departments for 1901. 
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MAIN& 

AUOD8TA. 

State Board of Agriealtare : 

Reporte. vol. I, No. 1. 1902. 
Portland. 

Portland Society of Natural History : 

Proceedings, vol. II, parts 8, 4, 5. 

MARYLAND. 
Baltimobb. 

Johns Hopkins University : . ' 

Circulars, Nos. 149-100. 1901-*02. 
Maryland Geological Survey : 
Vols. III. IV. 

MASSACHUSETTS. 
Boston. 

American Academy of Arts and Sciences: 

Proceedings, voL 87 ( 1901-'02) ; vol. 88, Nos. 1 to 9 ( 1902). 
Boston Society of Natural History : 

Proceedings, voL XXX, Nos. 1 to 7. 
Massachusetts Horticultural Society : 

Transaciions for 1900, for 1901, two parts. 

Cambbidob. 

Museum of Comparative Zoology at Harvard College : 
Annual Reports, 1900-'01, 1901-'02. 

BuUetins, voL 37, No. 28; vol. 89, Nos. 1, 2, 8; voL 40, Nos. 1, 2; vol. 41. No. . 
Tufts Collbob. 

Tufts College Studies, No. 7. 

MICHIGAN. 
Lansing. ' 

Michigan Geological Survey : 
Annual Report, 1901. 

MINNESOTA. 

MiNNBAPOLIS : 

University of Minnesota Agricultural Experiment Station : 

Bulletins, Nos.,09 to 72. 
Minnesota Academy of Natural Sciences: 

Bulletin, voL 8, No. 8. 

MISSOURI. 
Columbia. 

University of Missouri : 

Studies, vol. I. Nos. 2, 8, 4, ; vol. Ill, No. la 
St. Louis. 

Academy of Sciences of St. Louis : 

Transactions, vol. 12, Nos. 1 to 9. 
Missouri Botanical Garden : 

Annual Reports, vol. 12, 16Spp., 47 plates; voL 18, 188 pp., 99 plates, 1902. 

MONTANA. 

Missoula. 

University of Montana : 

Bulletin No. 3, Summer Birds of Flathead Lake. 

NEBRASKA. 
Lincoln. 

University of Nebraska : 

Graduate Bulletins, series 6, No. 8 ; series 7, JHo, 8. 
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NEW JEB8ET. 
Tbbnton. 

State Gtoologioal Surrey : 
Report for 1901. 

NEW YORK. 

BOTFALO. 

Groerenor Library : 

Catalogue of Books on Latin America, 1901. 

Catalogue of Poetry In English Language, 1902. 
Bbookltn. 

Museum of Brooldyn Institute of Arts and Soienees : 

YoL 1, No. 1, 1901. 
Hamilton. 

Colgate UnlTersity, Department of Geology : 

Circular for 1901-'02. 
Niw Brighton. 

Natural Science Association of Staten Island : 

Proceedings, vol. 8. Nos. 1 to 17. 
Nnw York. 

New York Academy of Sciences: 

Annals, yoL 14, parts 1, 2. 

Memoirs, quarto, yol. II, parts 1, 2, 8. 
New York Botanical Garden : 

Bulletin, vol. 2, Nos. 6, 7, 15; yoL 8, No. 82. 

Journal, yoL II, Nq. IS (1901) ; vol. UI, No. 82 (1902). 
Hyde Exploring Expedition : 

The Papoose, December, 1902. 
The Electrical Review : 

Vols. 87-41, 1901-'02. 

ROCHRBTBR. 

Rochester Academy of Sciences : 

Proceedings, yoL III, parts 1, 2, 8, 4 ; yol. lY, pp. 1 to 64. 1901. 

OHIO. 
Cincinnati. 

C.G.Lloyd: 

Mycological Notes, 5, 6. 7, 8 (1901). 
Historical and Philosophical Society of Ohio : 

Annual Report for 1901. 
Lloyd Library : 

Bulletins, Reproductive series, Na2 ; Pharmacy series, No. 1 ; Mycological series. No. 1. 
Cincinnati Museum Association : 

Annual Reports, 21, 1901. 
Clryrland. 

Western Reserve Historical Society : 

Vol. lY, Tracts 89, 90, 1901. 
Columbus. 

Ohio Academy of Science : 

Annual Reporte, 9, 10, 1901-'02. 

Special papers. No, 4, The Fishes of Ohio, 1901. 
Ohio Archarological and Historical Society : 

Quarterly, vol. 11, Nos. 1, 2. 

Annual Report for 1901. 
Ohio State University Naturalist: 

Yols. I, II, 1901-'02. 
Ohio State University, Department of Zoology and Entomology : 

BulleUns, Nos. 6, 7, 8, 1901-*02. 
Jourosl of Mycology : 

Yol. 8, Nos. 61-64, 1902. 
Granvillr. 

Denison University : 

Bulletin of the Scientific Laboratories, voL 12, Nos. 1 to 4 ; Memoirs, vol. I. No. 1. 
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WOOSTBB. 

Ohio Afrionltaral Experiment Station : 
Bulletins. Nos. 128 to 188. 1901-'02. 



PBNN8TLYANI4. 
Pbiladblphia. 

Academy of Natural Sciences of Philadelphia : 

Proceedings for the years 1890, 1901, 1902; yoL 54, parts 1, 2, 1902. 
American Philosophical Society : 

Proceedings, yol. 40. Nos. 16»-ie7, 1901-*02; vol. 41, Nos. 16&-170. 

Transactions, Tol. XX, parts 1,2, 8. 1899-1902. 
Henry Kraemer, author: 

On Continuity of Protoplasm. 

The Structure of the Starch Grain. 
Numismatic and Antiquarian Society : 

Proceedings for years 1889-1901. 
Uniyersityof PennsyWania : 

Free Museum of Science and Art, Bulletins, toL 8, four parts, 1901. 
P1TT8BUBO. 

Carnegie Institute : 

The Fifth Annual Celebration of Founder*s Day. 
Carnegie Museum : 

Publications, Nos. 6, 7. 

WlLKUBAmSB. 

Wyoming Historical and Geological Society : 

Proceedings and Collections. toL Y, 1900; vol. YI, 1901 ; vol. yilri902. 

RHODE ISL'AND. 
Nbwpgbt. 

Natural History Society : 
Proceedings, 1891-'99. 

SOUTH DAKOTA. 
Dbadwood. 

George Walter Hale, author : 

Earthquakes, their Origin and Phenomena. 



TENNESSEE. 
Khoxyillb. 

Uniyersity of Tennessee : 

Record, toL 4, six numbers ; yoL S, fl^e numbers, 1908. 



TEXAS. 
ATrami. 

Texas Academy of Science : 

Transactions, vol. 4, parts I, II, Nos. 1, 2,8, 1902. 
Uniyersity of Texas Mineral Surrey : 

Bulletins 8, 4, 1902. 



BuBLnroTOv. 

State Agricultural College : 
Bulletins 85-02, 1901-'02. 



VERMONT. 



WASHINGTON. 



Oltmpia. 

State (Geological Surrey : 

YoL 1, 1901. 
Spokahb. 

L. K. Armstrong, publisher: 

Mining, a monthly magazine, vols. 6. 7, 8, 9, 10, 1900-'02. 
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WISCONSIN. 

Madison. 

WisconBin Academy of Sciences, Arte, and Letters: 

Transactions, toL 13, part 1. 1900. 
Oeoloffical and i>f atural History Surrey : 

Balletins. Economic series, No. 4, The Clays and Clay Industries of Wiscooain. 

MlIiWACKEE. 

Pnblic Masenm of the City of Milwaukee : 

Annnal Beports, 19, 20. 
Wisconsin Natnral History Society : 

Bulletin, toI. II, Nos. 1, 2, 3. 



CANADA. 
Halifax, N. S. • 

Nova Scotia Institute of Natural Science : 

Proceeding and Transactions. toL X, parts 3, 1906-'01. 

Beport of Department of Mines, 1898-1900. 
Hamilton. 

Hamilton Association: 

Journal and Proceedings, vols. 16, 17. 18, 1900-'02. 

MOMTBBAL, QUBBBC. 

Natural History Society of Montreal: 

Canadian Becord of Science, vol. YIII, parte 6, 7. 8. 1902. 

Numismatic and Antiquarian Society, vol. 4, No. 1, 1902. 
Ottawa, Ontario. ^ 

Department of Agriculture : 

Statistical Year Book, 1901. 
Geological and Natural History Survey of Canada : 

General Index to Beporte of Progress, 1883-'84. 

Catalogue of the Marine Inyertobrata of Eastern Canada, 1901. 
Ottawa Field Naturalisto* Club: 

Ottawa Naturalist, vols. 15, 16, 1901-'02. 
QuBBBC. Quebec. 

V. A. Huard, publisher: 

Le Naturalisto Canadian, vols. 28. 29. 1901-'02. 
ToBONTo, Ontario. 

Canadian Institute: 

Transactions, yol. YII, part 1, 1901. 
Caswell Company, publishers : 

Catalogue of Canadian Publications, 1902. 

MEXICO. 

Mbxico Citt. 

Instituto Geologico de Mexico : 

Boletin, 15, 1901. 
ObserTatorio Meteorologico Magnetioo Central : 

Boletins, 1900, January to October, 1901. 

Obseryations during the Eclipse of May 28, 1900, Text and Atlas. 
Sociedad Cientiflca "Antonio Alzate" : 

Memorias y BeTista,tomosXY,No8.6tol2,1901; XVI,six Nos.; XYII, three Noa.,1902. 
Sociedad de Agricnltnra, Mineria e Industrias : 

Boletin, ano XI, XII. 
Data referring to Mexican Mining, 1901. prepared for Paris Exposition, by Carlos Sellerier. 

WEST INDIES. 
Kingston, Jamaica. 

Botanical Gardens: 

BnUetins, toIs. 8, 9, 1901-^02. 
Board of Agriculture : 

First Beport, 1901. 
Beport of Public Gardens, 1900, 1901. 
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SOUTH AMERICA. 
AROBNTINA. 

BXTBNOS AlRBS. ^ 

Moeeo Naeional : 

Anales, t. YII, 1902; ComoBieaeiones. vol. 1, Nos. 1 to 10, 1901. 
Sociedad Clentiflea Argentina : 

Anales, t. 51, 52, 68, 54. three parts ( 1902 ) ; Index to yols. 1 to 40. 
La Plata. 

Dr. FlorentinoAmeghino: 

Special papers. 
Mnseo de la Plata : 

Reyista. t. X, 1902. 

BRAZIL. 
Pa&a. 

Mnseo Paraense de Historia Natural : 

Boletin, vol. Ill, part 2, 1901. 
Rio DB Janeibo. 

Sociedad do Geographia : 

Revista. t. XIY, 1901. 



Santiago. 

Societe Scientiflqne dn Chili : 
Aetes. tome XI, 1901-'02. 



CHILE. 



SOOTH AFRICA. 
The First Report of Geological Survey of Natal and Zululand, 1901. 

AUSTRALIA. 
Bbibbanb, QunncsLAND. 

Royal Society of Queensland : 

Proceedings, vols. XVI, XVil, 1901. 
Mklbousiob, Victoria. 

Geological Survey of Victoria : 
Geological Reports, 1900. 
Stdnbt, Nbw South Wales. 

Department of Mines and Agriculture : 
Annual Reports, 1901. 
Mineral Resources, 1901. 
Records of the Geological Survey, vols. II to VII. 



EUROPE. 

AUSTRO-HUNGARY. 
Bsuim, Mo&AviA. 

Natnrforschende Verein : 

Verhandlungen. bands XXXVIII. XXXIX, 189»-1900. 
Bericht der Meteorologischen Commission. XVIII. 1898; XIX, 1899. 
Budapest, Humoabt. 

Magyarboni Foldtani Tarsulat ( Hungarian Geological Society ) : 

Foldtani Kozlony. XXXI. XXXII, 1901-'02. 
Royal Hungarian Society of Natural Sciences : 

Brdmagnetische Messungen in den Landen der Ungarischen Krone, years 1892-'94. 
Geiz, Sttbia. 

Frans H. Asoher, editor: 

Montan-Zeitung. semimonthly, 1901-'02. 
Pba», Bohemia. 

K. bohmisebe Gesellscbaft der Wissensobaf ten : 
Siteungsbericbte, 1901; Jabresberiebt, 1901. 
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WlBN, AUHTRIA. 

K. Akademie der Wisseiuohafteo : 

Vols. IS to 17, 1901-*02. 
Naturwistontohaftlieher Yerein : 

Sitzangsberiehte. 19Ql-'02. 

BBLaiUM. 
Bbuxbllbs. 

Soeiete Belffe de Gtoologie, de Paleontologie, et de Hydrolofie : 

BalletinB, tomei XY . XYI, 1901-'08. 
Soeiete Royale Linneenne de Bmzelles : 
Bulletin, montlily, 1901-'02. 

LiaeB. • 

Soeiete Qeoloffiqne de Belffiqne : 
BoUetin. tome XXVII, 1900. 

FRANCE. 
Bordeaux. 

Soeiete Linneenne de Bordeanz: 

Piocet Yerbaoz, toU. LY. LYI, 1901-'02. 

Camk. 

Aeademie Nationale dee Seiences, Arts, et Belles Lettres : 

Memoires, 190O-'Ol. 
Soeiete Linneenne de Normandle : 

Bulletin, series S, vols. UI, lY. 190O-'Ol. 

Chbbboubo. 

Soeiete Nationale des Seienoes Natnrelles : 
Memoires. t, XXXII. 1901-'02. 

Haybb. 

Soeiete Harraise d'EtudesDiyersees : 

ReeneU. 1900, parts 8, 4; 1901, parts 1, 2, 3; L'Abeille Hayraise, 1901. 
Mabsbillbs. 

Soeiete de Hortieoltnre et de Botaniqne : 
Reyne Horiieole, an. 1901-'02. 

MOMTPBLIBB. 

Aeademie des Scienees : 

Memoires, tome UI, No. 1, 1901. 

PABI8. 

Mnsenm d'Histoire Natnrelle : 

Bulletins, 1901-*02, parts 1. 2. 8. 
Soeiete d'Ethnographie: 

Bulletins. Nos. 128 to 180, 1901. 
J.aBailliereAFils: 

Bulletin Mensual; Le Mois MedieoHshimrgical ; Ubrarie. 1901-'08. 
Niederlein Gustavo ( Philadelphia, U. S. A.), author: 

Resouroes Yegetales des Colonies Franeaises. 

TOULOOSB. 

Aeademie des Sciences, Inscriptions, et Belles Lettres: 

Memoires, 10th series, vol. 1, 1901. 
Soeiete de Oeographie de Toulouse : 

Bulletin, 1900, Nos. 5, 6; yoL XX, six numbers, 1901. 
Congress de Geographie de Nancy : 

Unification des Mesures Angulaires, from the author, J. de Bay-Pailhada. 

LUXBMBOUBO. 

Institut Grand Ducal de Luxembourg: 

Sec. des Sci. Nat. et Mathematiques, toL 85. 
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GBBMANY. 
Bbbliv, Pbussia. 

Berliner Bntomologieeber Yerein : 

Zeiteohrift. XLVI. parts 2, 8, 4. 1901. 
Bonn, Prussia. 

Natarbistorisoher Yerein der Prenssiscben Rbeinlande nnd Westfalens : 

Yerbandlan^es, Jahrffang, 58. 1901. 
Niederrheiniaeber Gtesellschaft far Natnr and Heilkande za Bonn: 
Sitzonffsberiehte, 1901. 

BrBM BN, ObBM ANT. ^ 

Natarwissenschaftliehe Yerein: 

Abbandlan«en. band XYII, heft 1. 1901. 

Dbbsdbm, Saxont. 

Natarwissenecbaftliobe Gtos^lscbaft " leis" : 

Sitsan^berichte and Abbandlangen, Jabrgang 1901 to Jane, 1902. 
Fbamkfobt-am-Odbb. 

Natarwissensohaftliche Yerein des'Regiemngs-Bezirks Frankfart: 
HeUos. band XIX. 1901 ; XX, 1902. 

GiBSSBN, HBSBB. 

OberheasiBche Gesellscbaft far Nator ond Heilkande : 
Beriohte, 33, 1899-1902. 
GoBLiTZ, Saxont. , 

Natorforeehende Gesellschaft : 
Abhandlangen XXIII. 1901. 

H ALLB-AN-DBB-S AA LB. 

Gescbichte der Bibliothek and Nataraliensammiang, von Dr. Oscar Garlicb : 

Bifa^iothekar ( 1894 ) . received 1901. 
Kaiserlicbe Leopoldiniscb-Carolinisobe Deatsche Akademie der Natarforacber: 

Leopoldina XXX YI, 1900: Repertorinm, 1 to 53 yolames ; Geschiebte. 18S2-*87. 
Natorwisdenschaftliehe Yerein far Sacbsen and Tburingen : 

Zeitschrift far Natarwissenscbaften, banden 78, parts 8.4. 1900; 74. parts 1.2, 8, 4, 1901. 

Hambubo, Gbbmant. 

Natarwissenscbaftlicbe Yerein in Hambarg: 

Abhandlangen, IX ; Yerhandlangen. band XYI. 1901. 

KiBL, Prussia. 

Natarwissenscbaftlicbe Yerein far Schles wig-Hols tein : 
Schrif ten. band XII, 1901. 

Lbipzio. Saxomt. 

Koniglieh-Sachsicbe Gesellscbaft der Wissenscbaften : 
Berichte. 53. 1901. 54. parts 1. 2, 1902. 
Maqdbbubo, Saxomt. 

Natarwissenscbaftlicbe Yerein: 

Jabresbericht and Abhandlangen, 1900-02. 
MuMSTBB, Prussia. 

Westfaliscbe Provinzial- Yerein far Wissenschaft and Kanst: 
Jahresbericbt. XXYIII, 1900. 

OrFBNBACH. BaDBM. 

Yerein far Natarkande : 
Bericht. 87-42, 1901. 
OSKABRUCH. Prussia. 

Natnrwissenschaftlicber Yerein : 
Jabresbericht far 1899. 1900. 
Bbobmsburo, Bataria. 

Natarwissenscbaftlicbe Yerein za Begensbarg: 
Berichte. YIII. 1901. 
Wbisbadbn, Prussia. 

N assaaisoher Yerein far Natarkande : 
Jahrbucher,54, 1901. 
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GREAT BRITAIN. 
BBLFA8T, Ireland. 

Natural History and Philosophical Society : 

Reports and Proceeding, sessions 1901-*02. 
Dublin, Ireland. 

Royal Dublin Society : 

Scientific Transactions, yol. VII, 188, 1901. 
Glasgow, Scotland. 

Philosophical Society: 

Proceedings, vols. 32, 1900-*01 ; 33, 1901-'02. 

lilYERPOOL. 

Liverpool Geological Society : 

Proceedings, yoL IX, part 1, 1901. 

IX>MDON. 

Geological Society of London : 

Abstracts, 1900-'0BS. 
Manchester. 

Literary and Philosophical Society : 

Memoirs and Proceedings, XLV. XLVI, 1900-'02. 

Penzance. 

Royal Geological Society of Cornwall : 
Transactions, vol. VII, 1902. 

HOLLAND. 
Helder. 

Nederlandsche Dierknndige Yereeniging : 

Tijdschrift. deel YII, parts 1 to 4 ; Catalogos der Bibliotheek, F^bniary, 1901, Decem- 
ber, 1902. 

LlEDEN. 

Nederlandsche Entomologische Yereeniging: 
Vol. VII. four parts, 1901-'02. 

ITALY. 
Catania. 

Accademia Gioenia de Scienze Naturali : 

BoUetino deile Sedute, fasc, LXX-LXXIII, 1901 (April, 1902). 

Gbnova (Genoa). 

Societa Lignre di Storia Patria : 
Atti, XXIX-XXXIII, 1898-1901. 

MiLANO. 

Societa Italiana di Scienze Naturali : 
Atti, Tol. XLI, parts 1, 2, 3, 1902. 
Padova (Padua). 

R. Accademia di Scienze, Lettere, et Arti ; 
Atti e Memorie. XYII. 1900-'01. 
Indice Generale, vols. 12-15, 1901. 
Palermo. 

R. Accademia di Scienze : 

Contribuzioni alia Biologia Vegetale, vol. Ill, part 1, 1902. 

PUA. 

Societa Toscana di Scienze Naturali : 

Processi Verbali, vol. XIII, three numbers. 
Roma. 

Accademia Pontiflcia di Nuovi Linoei : 
Atti, LIV, 1901. LV, to June, 1902. 
Siena. 

Riyista Italiana di Scienze Naturali: 

BulletiDO. anni XXI. XXII. 1901. 1902. 
Rlyista, anni XXI, XXII, six numbers, 1901-'02. 

T6RINO. 

Accademia Reale delle Scienze : 

Atti, XXXVI, 1900-'01; XXXVII. 1901-*02. 
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I 
NORWAY. 

CmiBTIANA. 

Yidenskabt Selakabet i Christiana : 

Forhandlincer for 1900, 1901. 
Stayakoxb. 

Btayanger Mnsenm : 

Arsberetning, 1900, 1901. 

TBONDB JBM. ' 

Kongeliffe Norske Videnskabers Selakab ( Royal Norwegian Society of Sciences ) : 
Skritter. 19G0. 

RUSSIA. 
HSI.8INGPOB8, Finland. 

Finska Yetenskape Sooieteten (Scientific Society of Finland ) : 

Ofyersigt, XLIII, 1900-*01. 
Geological Commission— Bulletin de la Commission Geologiqne de Flnlande: 

Nos. 12, 18. 1902. 
Societas pro Fanna et Flora Fennica : 

Acta, yols. XYIII, XIX. XX, No. 1, 1899-1902. 
Kaban. 

Societe Physico>mathematiqne de Kasan : 
Bulletin, tome X, Nos. 2. 3. 4, 1900. 
Nbw Albxandbia. . 
N. Krishtafoyich : 

Annuaire Oeologique et Mineralogique de la Russie, vol. Ill, part 10, 1900 ; vol. lY ; 
▼ol. Y, parts 1, 2, 8, 1901. 
St. Pbtbbsbubo. i 

La Comite Geologique a I'lnstitut des Mines: 

BuUetins XIX. parts 7 to 10, 1900; yoL XX, six parts, 1901; Memoirs, yol. XYUI, Noa. 
1, 2, 1901. 
Imperial Mineralogical Society : 

Contributions to Russian Geology ; Transactions, toL XXXIX, 1901. 

SPAIN. 
Babcblona. 

Academia de Ciencias y Artes : 

Boletin, yol. II. parts 1 to 4, 1901. 

Memoirs, vol. Ill, Nos. 1 to 25. 1901 ; yol. lY, Nos. 1 to 27, 1902. 

Nomina del Personal Academico, 1900-'01, 1901-'0e. 

SWEDEN. 
Stocbbolm. 

Entomologiska Foreningen i Stockholm : 

Bntomologisk Tidskrift, for 1901. 
K. STcnskape Akademien ( Royal Swedish Academy of Sciences) : 
Bihang, vol. XXYI. 190L 
Upsala. 

Kongliga Upsala Uniyersetet: 
Arsskrift, 1901. 

SWITZERLAND. 
Basbl. 

Naturforschende Geselischaf t in Basel : 

Yerhandlungen. banden XIII. 1901-'Q2; XIY, 1901. 

Namenyerzeichnls und Sachregister der Bande, six bis twelve, 1875-1900 (1901). 
Bbbn. 

Naturforschende (^esellschaft : 

MittheUungen, Nos. 1478-1499, 1901 ; Nos. 1500-1518, 1902. 

CiBNBVA. 

Societe de Physique et d'Histoire Naturelle : 
Compte Rendu, vol. XYIII. 1901. 
Nbuchatbl. 

Societe des Sciences Naturelles : 

BnUetin, tome XXYII, 1898-'99. 
Societe Neuchateloise de (Hographie: 
Bulletin, tome XIY, 1902. 
Saint Gall. 

Saint Gallische Naturwissenschaftliche GesellsohaCI: 
Berieht, 1899-1900. 
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GENERAL INDEX 

TO THE 

TRANSACTIONS OP THE ACADEMY, 

Vols. 1-XVII, 1872-1900. 

Ck>icPi]:.KD BT O. p. GRIMSLEY. Sbcrbtart. 



The followiog index ioclades sabjeots, aathora, and pablications ; eoTera 2500 pagea, in 17 
▼olames, and contains a list of S34 articles and 140 contributors. 

SUBJECTS. 
( Figures in parentheses refer to pages in reprint of vols. I-III.) 

Aborigines, traces of , in Riley county. O. H. Failyer Yll, 132 

Absorption, seleetive, of heat by leaves. A.G.Mayer XIII, 48 

Academy of Science, history and growth. D. E. Lantz XYI, 24 

Acetic acid, diluted, as 8 n] vent for extractive substances. L. E. Sayre XIV, 44 

£cidium, new, of peculiar habit. M. A. Carleton XIV, 44 

Age of Kansas (iUustrated). B.B.Smyth IX, 129 

Agricultural products, analysis of. J. T. Willard XII. 21 

Albuminoids, a study of. L. E. Sayre XII, 16 

Alcohols, different, relative sweetness of. E. £. Slosson XII, 104 

Allcyl hypobromites. F. W. Bushong XV, 81 

Alum, feather, from Colorado. B. H. S. Bailey XII. 101 

Amblychila cylindriformis. F. H. Snow VI, 29 

Amerious limestone (illustrated). A.J.Smith XVII. 189 

Amethyst mountain, christening of. Joseph Savage IX. 106 

Ampelopsis quinqnefolia, variety of. £. B. Knerr XIII, 09 

Anemometers, comparison of records of two at University of Kansas. F. H. Snow, XI, 107 

Animal ethics. A.H.Thompson XI, 52 

Antennae, observations on their use in Polyphilla variolosa. F. H. Snow III. 27 (128) 

An trostomus carol inensis. R.Matthews XVI. 277 

Ants, red, note on a habit of. Robert Hay X, 27 

Apparatus, new, for continuous extraction of solids by a volatile solvent ( illus- 
trated). J.T. Willard and G. H. Failyer X. 20 

Archaeology of Catalina island. J. R. Mead XVII, 215 

Archaeological notes (illustrated). G.S.Chase IX, 90 

Arkansas, geology of the Arkansas. B. F. Mudge 1,408 (80) 

Arkansas river, a dying river. J.R.Mead XIV, 111 

Artesian well. Fort Scott, the water of. £. H. S. Bailey IX, 96 

Artesian wells, Kansas, and the causes of their flow. Robert Hay XII, 24 

Artesian wells. Muscotoh. E. B. Knerr XVII. 58 

Artist, what is good for an artist and what is an artist good for ? Lizzie J. 

Williams I, 411 <M> 

Atchison diamond-drill prospect hole ( illustrated ). A. £. Langworthy XVII, 45 

Atchiaon rock exposures (illustrated ). J. M. Price, jr XIV, 218 

Barite and associated minerals in concretionary rocks of eastern Kansas. B. 

H.S. Bailey and E. £. Slosson XII, 45 

Barite nodules in wood. E. B. Knerr XV. 80 

Barite, pink, from Atchison limestone. E. B. Knerr. XIII, 76 

Beetle, the cottonwood-leaf beetle. W. Osburn IV, 24 
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BceUi^e, habiUof Ambl>-chiJaeylitidriformii (illnstrstQd). H. A, Broui ..., V, U 

B^eUo!^ i we, aJso, ColeopteraJ, 

Belridere, Kho., aoei vicinity, itt n^tnral-bJEtory t>osMbiiitiea. C N. Oould., KVI, 2S3 

B<<t)diti^ momivtjt^^ m^xiiniliii^ for moTiDnlcxflv in a drnw^beaED. E. G, Murphy. . XIII, 116 

Biblioi^raphy of Kftneasir^ifWy (I894I. Roborfc Hay, ......«......,...* XIV, 261 

BiDdiafT-twrno and it« mBDuf&ctiire. L. E. Sayra...,..,,, ,,, **,.,.*,.«..,., XII, IS 

Bir*3»* the aolilQca, N» S* Qoen ...,, ., -» , XI* M 

Bir4^ Kan^a.^, cataloime of birds of KaDaa«. F, H. Scow....... t, SIS ftl) 

— additions id 1S74, F, H. 3uow« ,„,* .*..,..„.. Ill, 30(133) 

additions in 1S78. F. H. Soow „ ..— . — .._..,, VI, 3H 

— Dew to tJie faauA t>f {tansRs and birda rtra In tbe itat& N. S. Oom.,.>. .. IX, 26 

— ^ additioD§ iu 1S^% N, 8. tios^,, .*,,,, ...„„,. , „ X* 38 

— additions in 18S6. N, 8» Goes, , , „. X* 77 

— additions i£i 188$. N. 8. Qoss,. -.„, ,...*... Xl» OD 

- — tbrea new KaDftaft birds. F* H* Bntiw, *.*..*.,.-*•,»..,.,»,*,,,, ,*•,,,..,•-,*.** XI, 4ES 

additions in 18S9. N.S.G01S.. ., , Itll. £4 

— i^Tlwd cataioffijo (corrMlioo)* N. 3. Ooss. ...... ....... ...... ..,,*, .... , XII, AO 

additions in 1«W, V. L. KeUo^K *. ...... ,.....,, XV* 1ft 

— -^- Ictinia missiaj^ippiensis and ^j^ialitia oiTOfla nesting" in lonth^QentraJ 

Kan»afi. N.S.Ooaa 3lI. 11 

' DieJtiowja counts, Uel of birds teeo, 1B88 to 1900. D. E. Latjes XVII, lift 

. — anoobat^d list of binls found near ManbAtlan, I)« B* Lantz, ,,,. .. ...... XI Vt IIH 

Hit of, colJeeted by Coi. N. 8. Ooss in lt«xico and Cenlral AmerioA. D. E. 

Lanti ,_,, .....,...,...., ....* XVI, atS 

^^ — ^c»f southern KaQsat^. some note^ on* J, H« Mead,i*.,.... *.* XVI ^ liin 

— ^ IWO t-Hre Forms to i£ an sas. A. U. Collette XIII, 29 

— sum tner, of Ejst^e Park, Colorado* V. L, Kellogg.. ,...,.,.*.,.........._. XII» M 

Bird-track, fossil, in Dakota sandstotie ( LDciitmtod )« F. H. SuoWi ........... ^ .., . X, 8 

BlsoD, note on ibe foasil jaw of bii^on from Plioct-in^of Norton eonnty. Bobl. Hay, LX, S8 

Bitou In tiff 00 B ia Kansas. B. F. Hndge.... V* B 

Bitterne^fl, rolatlr<t* of ditTomat bitter aubstancea ( illnttfat«d >. E. H. S, Bailey 

and E. C Franklin , *...*.. „, ..„.,.„ ..*.,,....,.., X» W 

Blaek and w bite ( lI la titrated K K L. NioboU., ..........*,..... ...^. X. S7 

Bloomio^, loD^r continued, of MalTaRtrnm cocci Den m. Minnie Boed.. XIV, 182 

Bluff«, lb« ri Tor bluffs. JnhtiB D, Parker .. , V, 71 

Botany { lee, alio. Plastia h 

retKirt on botaoy of Kansas for i37Jtk J. H. Carrutb. ............................ II, 9 (74) 

report for lg7i* J.H.Cafmth .*. „ .,.,. Ill, nan) 

Botanical addenda for 1«7». J. H. Carrutb... ^ .„J„,. VI* 40 

— for WfTf and IflStt. J. H. Carrntb , VII, m 

^ — for 1881 and Ui61 J, H. Carruth „. ,-..*. Till, m 

— for 188S and 1S84, J. H. Carrutb*..,.,. ..,,,...... ..„ IX, 143 

^ notei for 1868. J. fl. Carmtb....... XII, IS 

from tb© Southweat and floral clock. B. B. Smytb , VII. 60 

Boolder belt, twrmidal. iti 3bawno6 oonntf f lUustrat^d ). B, B. 8myib*... ....... XXV, S2(^ 

BracbiojiiiciuffiA I illustratetl). H. C. Bovey til, 10 (lUI 

Bromyes and iodides in tbe water of Independence artesian welL K. fi. B* Bailajr, X, 23 

BofBllkff flaida* teatia« of. H. E. Sadlf^r.. IX* 39 

Borrowlnf » de«trt)etlT0, io tbale* O. C. CbarllOQ........ *...* XIL 75 

CalaiDitoa. H. V. B. Knox IV, 17 

Carbo&lferoaa* last vubmeraioa mud ^mwg^uct^ of acTatbeasterti Eanaat. X, P. 

v?att. .,,.... ..,,.... .... IX, we 

Gaimth* J. H.p memorial of. E. H. 8. Bailey and B* B, Bin y lb. XV, 135 

Cassiqtie, yetlow-tailed, tLotes on. N. S. Goss.... ................ ..,....*...*........ XI, IS 

Cements* Dote on second netting of, B. J. Dalkio and F. O. Marrln....... ........ Xlt* 10 

-^ — ^ testa on oem«ul manufaettiined in Kansas. E. C^ Murt^b)" ..................... XII* 12 
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forl8^, 1888. F.H.Snow.. XI, lift 

— forl8«». F. H. Bnow ...,,. XII, 49 

Meteo?», obHerTBtion of NoTombar mataora*. '^ ~~ " i,,. -,,.,............, ..., IX, 108 

Mleroflcope, pockat, ao^wframc for. h XII, JM 



266 



KANSAS ACADEMY OF aCIEXCS. 



MiaproJb fodticl ID Kaosa*. E. F- Mndff* ..'*....-«..*..............»».... ....... Ttl> t7 

EftEisaHt UDtea tm. Erasmns Hawortb ,„..^,,..^.,, ^..,.. ,,.,,,,..« . ¥1X1* 3& 

rorjtedljat. Q, H. Fallrvr and £. H. 8. Bailer -- XtU, li 

~ — aoowform. J. T* Willard* ...................... ....>.......... -*. IJt. » 

MiEk&ral vaten^ uMlisatloa of. £. H. 8. Bailar., IX, t$ 

.iioteiioo, Q. H, Failjer IX, Hi 

-noteBOD. Q. H, FallyeraQd J, T, WilUrd... Xp fil 

G. H. Failyer and C. M. Breesa ,•,.*..%*,* XI, UB 

E. H.8. BaUey ..,.„, .....,..>,. Xn, H 

- — — cqmpofiitioQ Id aprioff near Qfeat Sirfrlt apriag^, Uitcball cooaty . B* H. 

S. BaUey and Mary Rioe ,.... ,,.,..„...,,., ^,.„. XIT, 10 

KaaMs. H. E. DaTies. XV» a£ 

^ AtchiaoD at]d Narnaba eouatiM, E. 6. Kuarr.......... ................ ,... X?, ti8 

M iQeral ftpriQKB aod wttUs of KatuiAa. E, H. 9, BaUey....... ,..,. ..„..,,... XVI, 42 

I1Iq«8 and miaerakor KaDBas. O. P. Qrimslsy XVtl, 8D0 

Bl(Ni9lSt m^tbomatiieal ( llluHtrated ), Arnold Emcb XIV , 90 

HoxDo ti due. notes OQ Llieir li a bite, O. F, Qaumar ^,^.., ,.,,.,...,,. VIII, M 

|l(Mit«iuma) holiday excnrtion to birthplace of. T. 8. Cawi YII, U 

MooQ, di$erepaQcle» betweea tbeorjr and obsoiratloti of moouQ^s molioci. F. Wr 

Bardwell _,. ._ ...,. Ill, 11 Hm 

naw Ui6or7 of its flurface-mftrkinfa. E.Miller ,..., ....*.. XV, 10 

HoraiDatburiedpi>f tbeShnuffaDODga (iUiistrated). B.B.Smyth..... ..... ...XV, fii 

Mo«aaaiin>id mptlJa, dermal coveria^ of ( iiiD$trat»d}. F, H* Snow. .. . , Vt, M 

JloesMh Eansaji acd ktf to sAmtt ( lLltiBtrat«dJ . Hiania Beed ...... XIV » ISt 

Moths, Dot«a on earLj sba^H of three moths (ill ait rated). C. L». MarlaH XI, 110 

• New Meiicop c^Hotfted by F, H. Suow. A. E. Grote. .* VIU, 4A 

Motmd-btiild^rf, ctTitization of, H. C. Fellow - .„.,«,«, XII, 80 

Eausaa, tracei of. B.F.Mod«o.. * U* S (41) 

lloand* io Daris cotmty. Johns D. Parker. ,.„..,._ X, 72 

— Eanui. F, G, Adama........... ........... -.-. TI, U 

prebtstoTic, in Ck>wlBy conaty. C. X. Qonld,. .............................. .... XV, TS 

ttmbwredt of Kaw roaorTation. C, K. Qonld... .... . . ... , ,„ .... XVI , 282 

Madge, B. F,. momorial of, Johns D. Parker VII. 7 

Mascld acaiyptratei peculiar form found oear Torkdy TanJca, Arfs. G. H. T. 

Towosend... ................ Xni, 1« 

Mustard. e«timaUni] of ltd volatile oil. L. £. Sayre,. ^. ..*...,.... Xit, U 

Mydaidip, notes and descriptioQ of. S, W. WiLlistoo XT, SI 

Natural iras In ea stem Eauftas (illnstrat^d). Robert Hay....... ...... ..,...,... X, ftl 

Nature I history, some notes of, 1850. J. B. Mead.. ......................... .... .... XVI, SHU 

Nobraaka hot bluff. W, K. Kedzie IV, 10 

Nerrontt Byttero, receut adTauces in the study. C. J. Hsrriek. .,.»..,,. .... XIII » 70 

New Zealand, it* pink and white terrace*. Joseph Sarace ..................... XI, M 

Nickel mines in Lo^an eouoty, F, H. Snow..,,. ^.. XI, ^ 

N iobrara Cre taceo us of western Kansas ( illustratad ) . S, W. VT fllistou .....,,... XIII . 107 

Nitrates in wen-*a tors. E. H, S. Bailer. ^ ^ XVI, 10 

Nitro^n content of maice, its varialions, and pcidti bill tins for Lmpco^Vf^maiit. J« 

T. Willard.. XVI. 48 

Noctu id tp, UGiw western forms. A. H. Grote, «.^, VII, 63 

Norton coDot;, preliminiiry rtjport on {E«cilo«r of flHostratedh B» J, Bpowu...... IX, 17 

Number, suggestions on the tnio theory of. F. W, Sard well Ill, I (9i| 

N Ota tloii of iUD Rower, observations, W. A. Mellerman. ...... ....^... ,.,..., Xtl, 140 

Oil, eompoftitioti of a natural oil from VPilfion eonnty . F. 6. Dains. ............. S^I V , SH 

Omttholtigy, Kanaas, re'^iew of, D. E, Lautz..,. .^....-. ..., ..,,.,..,.....,.,.. XVt, 224 

- — of ROey county. C P. Blscbly ,.,,.,,... VII, lOS 

Oiy^en and its effects upoD animal life. T, H. Dlnsmorv, jr. 3C, 72 

— - itt e«Mt npoo anImiiJ life. J. T, Willard and A. T. Elnilfty ,... XVO. m 

Ozone in Kaunas atmosphere. W. K. Kedz^te.,,.... .....,,,.,,,,..,.«. IT, 4 

in Kansas atmo#pbere I illustrated), W, K, EedKie,... ., VI, IS 

Fansilttm ta Aphyllon ublflomm, J, M. Price, jr,.. XtV, 182 

Pasleur filter, some experimentfil tests of. L. E. 3ayre*. ^..,., «,.,....,,.... ,,.->. XII* 122 

Peleeanus ery thro rhynchos, feed lag babit« of. N, S, Qoss........ Xl. It 

Bsppen, commercial I qnality of. L. E, 8ayre XI, SI 
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>ennf ftD fjiuDa or central Unllad Statei (iliDatrated ). J. W, Boarle KVII > 

Dotice of fonie vertebrate r«iiiAias from Kaajiiis FerrnUn* 3. W, Willbtoa. ^,, XV« 
'(trotio8porno«a*» liiit of Ktiuias apBoi^B. W. T. SwinglB, .^.... ^... ,,,,, ,,,^,,., ..... X.!* 

Kansas, first additioB to It Bt. W. T. Sv^iagle *. . ,. XII, 

Ifha t arop@, Wlkma's* t he nd ult m&le , pi nma ge of, S, W; WiUi^toti ......>...., ¥1 , 

^bftafiaot. how it drums, J. B, Mead .,,„. .„. XIV, 

X>h7aiotgrapliy, KaDaaf< (iliuEftrated J. J. W. BeedA X?, 

^— of 8oath eastern Kan i^Bfl ( ill DHt rater!). B* h Adams.. ..............*. ...*»... XVt» 

PhoBptofBeceoc* of cbloropbftiie from Plke'a Peak, Q, H. Fail3r«r.....*,.^*... ...^ IX, 

Flfttat, Great, leology and topoigraptiy. Robert Bay, ,,..*. ,«.,»^..,,..,. Xlll, 

Plants (■e», also, Botaaj). 

- — ^ Florldap Ikt iQ mr herbarium. A, 3. Hitebucwk.. ....,«..,.„,.„ 3t?I, 1(8; XVIl, 

fomUi la EansAd PermiaEi. E. H. BalUrdia...... „ XVII, : 

— — Kaaaaa, oataloiiirQe c^f plants. J. H. Carrath ,., , . .^. . ,, «*, , . . I , ; 

— MQt^Eialal catalogue of, J. H,Cari-atb .-..*.. V, 

— ^ -^ natiTO, adapted to ciilt|¥fltion. Qraoe R, Meeker.... ...«...,»..... XVlli 

— - additions to liat. B.B. Smyth.. XIV, 

li«t of, cdlleoted by Garaeld Oniverslty, 1S99. If. A, Carleton.... ,.„.. Xtll, 

- — periodictty in. and Bora! clock, B, B. Smyth .. ,. ....*.....,.... ....,...«. XII, 

foaad ID Qberokee coutity, Ttftzas, Ur«. A. L. SlOMOll...*... ^ ,.,.,,.,,,., XII, 

Pleiatooaiia of Eansaft. S. W. Williston ., .. „.. XV, 

HMlcNuars. iuUrmUug food habits ( iHt)Htr«t«cl ) . 3. W. WUIiston X.III , 

— — Dflw form from Niobrara Crotaceouii of Kao^aft ( iilQ»brated), 3. W. WiUlaton, Xll, 

Flioe^iie Tertiary of western KansHs. B. F. Mndge, ,,.,. ,..,..., Ill, 

Polf ph ilia Ts rioloaa , ob.'wrYa tion hod n •!» of the a nte nnie. F. H. Bnow ............ 1 11 , 

FtJor^wiU, fn^ted, nolea on. D. E. Lant^.,...,.... .,._._.....,.,.....,„..„, ,.,. XV, 

f^oreeliio, preliminary note on the origin and matoration of tbeoTi)roi« F, WtOnwin, IX, 

Ptairie-dogs. habiU of. H. A. Brona .... *.... ....►.-. V, 

Precipitation, annunJ, of fain «tid mhow at Manhatten lot the past tbirty-lwo 

years filluatrated ). C. M. Broeae ........,, ^..... XII, ' 

Prebiatoric people, campa of, in Sedgwick county. J. R> Mead XII, 

Pr«9ervati ve hnidt^ lor mu»um uso, comparUon. V. L. Kellogg and £» B. SloaaoEi, Xtl , 

Proceeding of the Academy, flm* At© meetings, I^ASB-IHIZ. 1 1 

' ' sixth meeting, 1873. ,... ,.,.,„, .,/, .,,^-. ,,,.^. ,.*.#. Il| 

— — wveotb meetlug, 1874..*., .....^ Ill, 

eighth meeting. 1875.,. IV, 

-- — ^ — - ^— ninth meeting;. IS7fl. ,..,...,,,, V, 

tpntb and ebvonth meotingS) 1877, 1878........ ,...„.,., ..,,.... VI, 

twelfth and thirteenth mnetingB, W*9, ISSO VII, 

^—- fonrtfl^th meeting, ISSl. ^„ VIII, 

flft«c»titl) to twppty 'Second moetings (soie reports IX, Xi XI, XII]* 

^— twenty^third meeting, ItiWJ, _...,... . .,.,.. XII, 

- — — twenty-fourth to thlrtjr»third meeting*, 18»1 to 1900 («5o reports XIII 

toXVIIJ, 

Protoioaa remaiop In KtDsas ebalk ( lIlQitrated ) . B. K. Patrick Vllt, 

Pueblo raint in New Mexico, ©xploralione ( illoAtrated >. J. B, Mead ....... .... .... X , 



Quails, were thei native to K a Q«a» ! J. R. Mead.. ....,...., XVI, 277 

gqjotard, J. B., memorial of ( lUuetrated ) , XVII, ai7 
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Badiation of beat from foliaife. A. G. Mayor. ....,.,... Xlt , 

Eainlail in Ita relation to Kansaii farming, H. R. Hilton... ....... ........... VII, 

io Kansas, is it increaaing (illuBtrated)T E. C, Mnrpby ................. .... XCll, 

is It locreasinK ? F. H. Snow IX, 

WTen-year iwriodicit*^, £. C. Murpby , ..,.,. ..*. ...,,,, , XIII, 

Bala-watara, ammonia and nitric acid in. G, H, Fallyer XH, 

the oecurreoce of nitrites in. Q. H. Faiiyer..,, ........,,,.......,...,*.*-♦.*. Xli 

Rattleanake, on the bitu of. Joseph ^v age ,»,.,....,,.. ..,..,,..,.,.....,.. VI, 

Reagetit bottle, inexi>enaiTe, for una In mioroscopie work ( IBosferafeod ). E. B. 

Knerr. XIII, 

SeUtiTity io Bctotice. K. B. Koerr .... .........,.,..,.....,..,......,,.,. X VI , 

Reptiles and batrftchiada, KadKaa, preJimioary list. F. W. Crajfiu,... ,,..,,. VII* 

River conntiea of Kansas, geology and mineral reaoaroes. Bobarf Sa^^^.-i^.h.'-.. XIV, I 
Boot to berelaa and their productiod by uLooulatioii (iilastra ted ) 3tla.. XVt, 
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Eot. bJackp of tliegrai«s* C, R. Carpeoter.-*. ...» .»* , ......*. 311, II 

Hot«tb£) periods of Mercnrjrt Vimiiia, and tbe sstellllmof the M>lar SFStam. 

E, Miller ,.„ .,. „.„, - XIV, M 



SAccbaTlne fin beta Doee Jq tha «tem of Sfirgbum vtilgsm. Q. H. Faili'er. . ..... IX, 

SttJaniaDder, comiDOHf mode of re^plnLtion ( Ulafitrated ). F* H« B^ow* ,^, ........ XII, 

Salt, ati4ly*U of. G, E, Patrick ...,,... ..., ...*., IV, 

Salt btds Iti Ellr^nartb eountyt Rob&rt. Haf,,,, .,..,._,_..,.,. ..... .....^ „,^ XI, 

Salt mar^br^t KaD^n?, oolcs on ( illusitrated ). Eobsrt Ha;.,.^,. ^^.^ «,,.,,.«. Xfl, 

Salt plains of Oklfthom*. C. ^. (lould .. .., , XVII, 

flaQd^idiie eolleNCtrnK. Wnrnen KfiAtts,,.. ., ,. ...*^..* ..*,., .«*......... XIV, 

Sandstone. Hid, of central Eaniaa^ B. F, BladcQ^......,,,^.. .p.,,,.. ..,,..,.^.4^... «^.. I, 

6ap, DOtCH oo cireolatjon. W. R. Liffbtoa >........., ...,«i. . .« ..... ,.^........r \I, 

BaTHKo, Joseph, tnemurial of. Robert Hay.,.. .^^ ...^^^,^...,^, ,......,. .,,.,. Xllt, 

Baw-fljr, red c«dar, notei OD ( illuitrated L C. L« If arlatt X, 

SoleooeineducalioR. S. W. Willl«6oa , ..., XVI, 

In tliepohlicscUoob. D.S. Kelly ....,.,.,. , XV, 

Serpent, sonoran, from Kauaae {new variety), F. W, Cra^in, ,..,.,,.., X, 

8ha«ra«« coanty i^tratiffrapby* J. W. fieede.. XV, 

Silica cement tnoi-tarB. W. Twdedal& . . . . . — ..... . , ... — ,.-.* XVII, 

Btlico-barite nodules from njoar Saliva (iltn»trat«d|* £. B, Koarr......^ ..... XVI, 

Biak boles in Wa ban nse« conn ty. Josepb Sara^ .,.. .............. VII^ 

Sif^oiiin^ extraction apparatns, fflafi« ( illaatrat»d j. J» T. Wlllsfd and O. H, 

Feilyet .... ,,,..........„...„....,,,....,,.- XII, 

Sky, the (llliistratfld>. E. L. Niebola. - ........*.. X, 

Small thin^, E. H. 8. Bailey ....... ...„ „... ♦.,. XIV, 

Smell sfinaatioEift, classiflcation. W. S. Frankltn,.,......,.,, ..,..«.,..., ..,..«,.,, Xll, 

- — Some special tostif in regard to delicacy of sense of ameU. E. H. S. Bailaj 

aad L.M. Powell..,.. .... IX, 

Smnt, Aorffbum, not«^ on ( illoeirated }. W, A. Rellerman and W, T. Swingle <.., XII, 
Snakea, fianjuis, Hat of, in mnsen^ti State DniTerfiity. Annie S. Uoxley ..... ...... VI, 

SolK SttOBas, aftalysbof, Q. K, Patrick......... IV, 

Soila, composition, effect upon, of continuona cropping by wbaat. J. T. Wil* 

lard XVII, 

Solanum rostratnint examlDatioii of. W. S. Amoiii atjd L. E, Bay re. . . ............ XIII, 

Solar attachinent to tlin englnear*a tranflft, note on pitJOision of. F. O. Marvin , XII, 
Solubilttlee, on determiniEiff Ibe aolnbilitiefl of metaiiic aalt^e ( iliQAtrated ]!. Q. 

E. Patrick and A. B.Aabaft... III, 

Sor^bom, iiDprovemeat of, by Ba«d~t«laetioD, 0* H. Failyar and J. T. WlUard . . XIII, 

Soand traai^miaaion by electri^city. J. T, Lovewall.,.. VI, 

Spanjih Peakif notes on geolo^ry of' Jo^pb Savage .........< ^ .... IX, 

Spectra absorptioo, new metbod of stodyinff ( illustrated ). W. 8. FrankliD.. .... IS, 

BparmopbiloD RichardsooH. S. W, Willtston ,.*. VI, 

Sphinx, iage, larva andchrysalie of^ F, H, Snow.... .p. .................. ,,..,..... IV, 

Standard time. H. 8. S. Smith VIII, 

8totiai bnildioir. eooipositloo of ^^mo. E. H« 3. Baibir aod E. C. Case........... Xlllf 

Stone im piemen tj> in Trego eonnty. Jo^pb Savage........ VII, 

8iiffar ooutenti, variation in, of Sorghum ?ulj^are. J. T. Willard....... X, 

SQgar cry stale, obsenration of tbeir forma tioti in the JnJoe of Sorghum taoeba- 

ratam. E. B, Oowgill ................................................ ..., ... X, 

Sugar, invert, itv aweetnese and notea on its. preparation. J. T, WiUazd...... ...... Xt 

Sugar, til tram arine bine in. H. L. fiaymoud. .............................. ...-«... XI, 

of wat<?rmplon8, J. T. Willanl. -.- XII, 

8tio, eoroaa of (illustrated). E. Millert. ,...«,...,..,.,....,.............. ........ XTU, 
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Tabanidfts North Amertean, do^m and daaeriptiona. B, W. Williaion. , . , — .. X, 

Taraxacum rlvtic^-h'^nia, aa illftatration of variable cbemioal compositioa of 

planta at different Beaaoni. L. E. Sayre, ................. ....... ,.,...».. Xllt, 

— ' root, exp«rimeate oo. L, E. Sayre. ...................... ..,,,, ................ XIV, 

Ta«t«, selective poiirer of tbo aeose of, E. H. 3. Bailey. ............................ XII , 

Bom*» eKpeiritnenta on tbe relation betweeei the taate and tba aeidity of cer^ 

tainacida. E. H. 8. Beiley XI, 

T^, la the alicaioidnl etrettgtb of t«a an indax of its eommerolal value 1 L. S. 

Sayfe. ...* .... ..-^..-. .*.*.....*...... .... ....,...♦,.,.... XI^ 
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Tto, analfBis, notes on. H. B. Bull IX, 42 

Temperatares, daily onrre of mean temperatnies at Lawrence for twenty-one 

yeara. 1888 to 1888 (illnstrated). F. H. Snow XII. 52 

— mean monthly, equation of the onrve of twenty-one years at Lawrence 

(illustrated). E.G. Murphy XII. IM 

probable, of the summer in Lawrence. E. C. If urphy XIII, 53 

Therapeutical notes and descriptions of parts of medicinal plants growing in 

Kansas. L. E. Sayre XVI, 85 

value of some recently introduced chemicals. L. E. Sayre XIII, 28 

Tin salting enterprises in the United States. W. P. Kedzie Ill . 13 (106) 

TOpeka coal hole (illustrated). B. B.Smyth XIV, 207 

Treehopper, buffalo, notes on the oviposition of. C. L. Marlatt X, 84 

Triassic rocks of Kansas. Bobert Hay XI, 88 

Turtle, fossil cast from the Dakota ( il lustra ted ) . C. S. Parmenter XVI , 67 

new. from Kansas Cretaceous (illustrated). S. W. Williston XVII, 105 

Tusk, fossil, found in Franklin county. Wm. Wheeler VI, 11 

Tweeddale,Wm., memorial of (illustrated) XVII, 218 

Unionide, list of, collected in Kansas rivers. E. A. Popenoe IX, 78 

Uredineae, Kansas. Elam Bartholomew XVI, 168 

Variations in dominant species of plants. M. A. Carleton XIII, 24; XIV, 45 

Vegetation, condensed notes on, in western Kansas. Minnie Beed XIII , 91 

Vireo, yellow-throated, notes on its nesting habits. N. S. Qoss IX, 83 

Vitis, distribution of the genus in Kansas. A. S. Hitchcock XIII , 79 

Waconda (see Great Spirit spring). 

Water, magnesian, near Madison, Kan., analysis. F. W. Bushong XVII , 58 

purification (illustrated). Wm. Tweedale XVI, 48 

supply from a sanitary standpoint. F. O. Marvin XVII, 54 

new. of University of Kansas. E. C. Murphy XIV, 98 

Weather service, Kansas. J. T. Lovewell VII, 86 

Well, breathing, in Logan county. J. T. Willard....' XIII, 73 

deep, at Madison, Kan. (illustrated). F. W. Bushong XVI, 67 

West, E. P., memorial of. S. W. Williston XIII, 63 

Wheat, who sold his wheat for $1.40 T an examination of the value of Blake's 

tables. Q.E.Curtis XII, 37 

Wichita drUl hole. J. B. Mead XV. 20 

Wilsoncounty, geological section in (illustrated). Bobert Hay X, 6 

Wind effects on plants, bibliography of. J. B. S. Norton XVI, 103 

new method of determining its velocity. J.H.Long VI, 87 

velocity at Manhattan (illustrated). C. M. Breese XII, 167 

Women, some statistics relating to the health of college women. Gertrude 

Crotty XIII, 33 

Wood-borer, note on the oviposition of. E. A. Popenoe XII, 15 



GENERAL INDEX TO AUTHORS. 

Adams, F.O. Irrigation in Kansas VII, 80 

Kansas mounds VI, 51 

Adams, Geo. I. Physiography of southeastern Kansas XVI, 53 

Amos, W. S., and L. E. Sayre. Examination of Solanum rostratum XIII , 21 

Bailey, E. H. S. ( See G. H. Failyer for joint paper.) 

Chemical composition of cement plaster XVI, 38 

Chemical composition of some culinary utensils IX, 29 

and E. C. Case. Chemical composition of some Kansas building stone ... XIII, 78 

Chemical composition of Kansas coals. Xr, 46 

and Mary A. Bice. Composition of water fioni a minaral spring in Mitch- 

ellcounty ».. XIV, 40 

Ezperimento on relatt^a liM*i< -gga XVII, 35 

Feather alum from CdOff XII, 101 
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Bailey. K H. B„ artd a B, Smytb, Memorial of J. B. Carmtb..... XV* 135 

-- and £L E. SI oieon, Mi£ieralE,bafll«aiid o ttiors, in th« ooDcretlotiar; rooki 

of eaitera KaDsaA .,.^ .,_^ ,. ^......., _,!,,.,«,,.., 3ktt«, ti 

Miteetliiaeone cbeinicaJ doCm X, tt 

Ooi tho economieal value of oom-oobii-. ....^. .,,,.. ^«,, ...,,,^..,.^ Xl| 19 

On tha DBwlj/ dJecoTerod salt beds in Elliwortb oooiitsr..,,.,,,^,,,^.,,,,.***. Xf, 3 

Oq the occnrreuce oT bromidsB and icdidet Id \h« water of an artealaa 

well at I&dt^tTe&deDce .** ,...,...*,.,-...♦..,,..*.............*....... X* tS 

— — On the ocoom^Qce of uitrate^ in wellH-water . .,,,,, .^ . ». „ XVI , 4U 

— ^ Orfranic and physiological cheaiiBtT7 .,,,,..... IX, K7 

Beport on tlio roinei^aj epHtiirs and welJ« of Kasaaa ... . >...........,»...,... i X VI , 4S 

Selactiv* powarof the aenae of taale..., ,,...,,, XIIj tOI 

flmall things............ ...,. .., XIV, € 

Ectme eiperiroent^i on the mlatloo between the taatd and Iha aeiditf of 

<^rtaiQ acids,...,. .....,.«„,. ....... ».,......., XI, 10 

— Somti Kansas mineral waters...... ,. ....„,,,. Xtt, 2Sf 

' and S. C. Pranklin. The reUtire bittertii;^ of dlflenent bitter sabataiieetf. ,, X, 23 

Some Hpecia] tettn in reg-ard to the delicaer of the §«tiam of aiEiell ........,..* IX, 100 

The watisrof the Fort Scott arteffiaa well .*..,*.. ..„.> -..,.„. .... IX, 90 

The Dtiliiation of mineral watore ........... .,..,... IX, 3S 
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Meeker, Grace (Miss). Mentioned 4, 9 

Mentor beds, further studies in. Alfred W. Jones 104 

Miller, E. Science and the nineteenth century (presidential address) 26 

Mentioned 8, 9, 12 

Mole, garden, its food habits. L. L. Dyche 188 

Monahan, Elmer P. Elected to membership 9 

Morscher, L. N. Mentioned 4. 9 

Moses, H. M. (Dr.) Elected to membership 16 

Mndge, B.F. Quoted 6, 106, 114 

Necrology committee report 12 

New members elected 9, 12, 16. 18. 19 

Oak lumber, red and white, a new method of distinguishing by the chemical analysis of 

theirash. E. B. Knerr 61 

Officers of the Academy 2 

Olin. W. H. Elected to membership 16 

Ottawa gas-wells. J.A.Tate8 106 

Parker, Johns D. Mentioned.' 6 

Past officers of the Academy 2 

Permian life of Texas. C. H. Sternberg 94 

Petroleum, Kansas. Edward Bartow and E.T. McCoUum 57 

Physiographic divisions of Kansas. George I. Adams 109 

Plants, fossil, collected in the vicinity of Onaga, Kan. F. F. Creveoosur 124 

Plants, Kansas, preliminary list of medicinal and economic plants. B. B. Smyth 191 

Plass, Norman ( Pres.) Elected to membership 16 

Poole, S.F. Elected to membership. 16 

Pools and streams in central Kansas, the drying-up of. S. Q. Mead..*. 218 

Popenoe,E.A. Mentioned 8, 11. 15, 17. 155. 188 

Porter.F. B. Crystolline liquids 54 

Portland cement. 81, 81 

Pribble.C. L. Elected to membership 16 

Prosser, C. S. Mentioned 5, lOS 

Qointard collection, report on 17 

Beaolutioiis of the Aeadamy 12, 13. 21 

Riee,W.H. BlMtad to mtmlMniiiD 16 

Blddle,IjiiiiiiMa(im-> mgMp 16 

Bliigttr, ArlliBi!. W^ 16 
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Bayre.L.E. Loco weed 141 

Elected to life membership 18 

Mentioned 8, », 11, 12. U, 16, 16, 20, 101 

Sehaffner, J. H. Elected to membership 16 

Paper by 17 

Science and the nineteenth century. E. Miller 26 

Science, the mission and limitations of. J. T. Willard 36 

Sea-lions, California, notes on food habits of. L. L. Dyche 179 

Secretary's report 14. 19 

Beportof committees on secretary's report 15, 18 

Shearer, J. L. Elected to membership 16 

Sherwin, B. S. Notes on the geoloflr of the Antelope Hills 88 

Noteson the theories of the origin of gypsum deposits 86 

Elected to membership 10 

Mentioned 11. 20 

Smith, Alva J. Geoloiry of Lyon county, Kansas 90 

Elected treasurer 18 

Mentioned 2, 5, 9, 10. 14, 15. 128 

Smyth, B. B. Preliminary list of medicinal and economic plants in Kansas, with their re- 
puted therapeutic properties 191 

Mentioned 8, 9, 10. 11, 12. 14. 15, 17 

Smyth, Eugene. Mentioned 5, 14, 15, 187. 189 

Elected to membership. 18 

Snow, F. H. Notes on the birds of Kansas, and a re vised catalogue 154 

Mentioned 20, 21, 187, 188. 190 

Spanish Peaks. J. J. Jewett 78 

Sternberg, C. H. Experiences with early man in America 82 

The Permian life of Texas 94 

Mentioned 5, 9, 12, 17 

Stevenson, Teresa ( Miss ). Elected to membership 9 

Streams, Kansas, origin of the names of. J. B. Mead 215 

Sulphuric acid 81 

Teeth, loss of, as a disqualification for military service. Edward Bumgardner 217 

Telescope, the eleven-and-one-half-inch equatorial, of Washburn College observatory. H. L. 

Woods 281 

Treasurer's report 13, 17 

Trees, shrubs and vines in the Cherokee nation. C. N. Gould 145 

Uredineae of Bourbon county, Kansas, a provisional list. A. O. Garrett 147 

Ward, M. L. Elected to life membership 12 

Mentioned 8. 9, 10. 18 

Water, some sandstone waters of great purity. E. H. S. Bailey 68 

White. David. Mentioned 128 

Willard, J. T., and B. W. Clothier. The composition and digestibility of prairie hay and of 

buffalo-grass hay 59 

The mission and limitations of science ( presidential address ) 36 

Elected president 18 

Elected to lif^ membership 11 

Mentioned 8. 9, 10, 12, 19. 20 

Williams, Edward M. Elected to membership 18 

Williston, & W. Elected honorary member 18 

Mentioned 8, 11 

Woods, H. I. The eleven-and-one-half-inch equatorial telescope of Washburn College ob- 
servatory ...281 

Elected to membership IS 

Tates, J. A. The Ottawa gas-wells 106 

Elected vice-president 18. 18 

Mentioned 2, 5. 11. 14, 15. 16 

2[iiic smelting 80 
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TRANSACTIONS OP THE KANSAS ACADEMY OP 

SCIENCE. 



Original volumes I, II, III, were published as parts of the State 
Agricultural Reports for 1872, 1873, 1874. ( Out of print now.) 

PRICB. 

Reprint of volumes I to III (1896), 135 pages, 4 figrures $0 50 

Volume IV, 1875, 63 pages. (Out of print.) 
Volume V, 1876, 75 pages, 1 figure. (Out of print.) 
Volume VI, 1878, 94 pages, 6 figures, 1 plate. (Out of print.) 
Volume VII, 1881, 136 pages, 1 plate. (Out of print.) 

Volume VIII, 1883, 85 pages, 5 plates 60 

Volume IX, 1885, 145 pages, 9 places paper, 75 cts.; cloth, 1 25 

Volume X, 1887, 155 pages, 19 figures, 6 plates 1 00 

Volume XI, 1889, 128 pages, 4 figures, 1 plate 75 

Volume XII, 1890, 189 pages, 9 figures, 7 plates paper, 75 cts.; cloth, 1 25 

Volume XIII, 1893, 175 pages, 15 figures, 5 plates paper, 60 cts.; cloth, 1 00 

Volume XIV, 1896, 370 pages, 96 figures, 8 plates paper, 1 25 

Volume XV, 1898, 226 pages, 2 figures, 7 plates 1 50 

Volume XVI, 1899, 320 pages, 12 figures, 9 plates paper, $1 ; cloth, 1 50 

Volume XVII, 1901, 248 pages, 15 figures, 13 plates paper, $1 ; cloth, 1 50 

Volume XVIII, 1903, — pages, 35 figures, 15 plates paper, $1 ; cloth, 1 50 

Requests for the purchase or exchange of these publications, and 
all correspondence, should be addressed to the ' 

Secretary Kansas Academy of Science, 

Topeka, Kan., U. S. A. 
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ANNOUNCEMENTS. 



One of the duties of the Secretary is the compilation of a directory 
of persons interested in science work, the teachers of science in our 
public schools and others, in the state. Members of the Academy 
can greatly assist in this work by sending in to the office as many of 
these names as possible. 

In accordance with the resolution passed at the last session of the 
Academy, members will please send in their photographs to the office. 

Papers presented at the Academy meetings, particularly those in- 
tended for publication in the Transactions, should be typewritten care- 
fully before being filed for publication. The printer declines to send 
proof-sheets all over the country because of the delay and extra ex- 
pense ; therefore, the proof-reading devolves on the Secretary, and 
correct typewritten copy is far more important to the author than to 
either the Secretary or the printer. It will facilitate the work of pub- 
lication and avoid irritating errors that are sure to occur when manu- 
script copy is used. Typewrite your papers and then read them over 
• carefully. One or two errors discovered in a printed scientific article 
or book frequently cast a doubt in the mind of the reader over the 
entire article or work. 

The next meeting of the Academy will be held near the close of the 
year 1903, at Manhattan. 

ToPEKA, Kan., May, 1903. Secretary, 
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ADDITIONS TO MEMBERSHIP LIST. 



LIFE MBM BEB. 

D. E. Lantz, M. S., 1883, Kansas Agricultural College. . . Manhattan. 

▲CTIYE MBMBBBS. 

W. F. Hoyt, A. M., 1902, president of Kansas Wesleyan 

University Salina. 

J. M. Mc Wharf , M. D. , 1902 Ottawa. 

Lumina C. Riddle, M. S., 1902, Ohio State University. . . Columbus, Ohio. 

J. D. Walters, M. S., 1894, Kansas Agricultural College, Manhattan. 
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Stanford University IJtirary 

Stanford, Caliiornia 

Iq order that others may use this book, 
please return it as soon as possible p but 
not later than the date due. 



